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reference to thirty three other cases collected from 
literature 95, inguinal Ideal in herniorrhaphy new 
method of,elTicient for direct and indirect 5^4 New 
upper abdommal incision 678 
Herniorrhaphy ideal m new method eflicient for direct 
and indirect inguinal htinn S34 
Hersage Standard technique for operations on peripheral 
nerves, with vpecial reference to closure of large gaps, 

364 

Ilessclbach s triangle Ideal m herniorrhaphy new method 
efficient for direct and indirect inguinal hernia 534 
Ilexylresorcinol as general antiseptic 603 
Hip Artiticial impaction in hip fracture 307 
Hormone, female sex Endocruie causes of stcnhtv in 
women diagnosis progno is and treatment i8g 
Homans John 844 

Hydrocele of tunica v xginahs study ot five hundred two 
cases ig 

Hydronephro is Ureteral stricture its anatomical and 
pathological background based upon hndings in one 
hundred consecutive autopsies 423 cor 85^ 
Hydrosalpinx Torsion of 143 

Hyperthyroidism Pre operative management of patients 
with, 832 


TLEU^f Afesenteric lymphadenitis simulating an acute 
-*■ abdominal condition 46;, 

IleocxcxI mtuv usceplion m infants with special reference 
to fluoroscopic findings, 698 

Ihuni Operation for extra artrular fusion of sacro diac 
joint 218 Sacro iliac subluxation as cause of backache 
637 


J /\UNDICr hxmolytic Splenectomy 577 

Jaw Bilateral rcvection of mandible for prognathism, 
379 

Jejunum late rtcurrence of peptic ulcer after gastro- 
enterostomy, 04 Technique of gastrojejunostomy 
without clamps 674 

Jomt mice Injuries to menisci and ligamcntum mucovum 
commonly called internal derangements of knee joint, 
220 

TTIHNEL Mavsivc lipoma of, with report of cave 1, 
Tibrolipoma closely simulatmg m form and location 
tumor of right kidney, subacute appendicitis 152 
Spontaneous perirenal himatoma and aneurism of 
renal artery, yc© Nephrectomy, 347 Inflammatory 
lesions of bladder imulaling neoplasm, report of 3 
cases 417 Technique for removing tones from 
upper urinary tract 67a 

Knee Sugge ted method for repair of crucial ligaments of 
03 Injuries to menisci and ligamentum muto-um com 
monly called internal derangements of 220 

L abor Acute appendicitis, complicating pregnancy, 
labor and puerpenum 620 

Laminectomy Early diagnovi. m caves of tumors involving 
spinal cord ed 841 

Leg Method of treatment of old infected compound 
fractures of tibia 38^ 

Ligaments Method for repair of crucial of knee, 93 
I ii^mentum muco um Injuries to menisci and com 
monly called internal derangements of knee joint 2 20 
Lipiodol Use of iodized oil m diagnosis of pulmonary 
lesions 82, Utcrosalpingographv roentgenological 
visualization of cavity of uterus and fallopian tubes 
after injection of iodized oils, 129 larly diagnosis 
m cas**s of tumors involving spinal cord ed 841 
Lister centenary 856 

Lugols solution Pre operative management of patients 
with hyperthyroidism 8^2 

Lungs Eiiologv of empyema hamothorax in idiopathic 
and postoperative empyema 23 Use of lodued oil in 
diagnosis of pulmonary lesions 82, Reducing po t 
operative pulmonaryembohsm ed 238 Fortignbodies 
m bronchus of mtrapulmonary origin report of ca«e 
548 Avulsion of diaphragm 688 
lymphatics Peritonitis experimental studv 287 
Lymphadenitiv mesenteric Acute surf ical diseases of ab 
domen in children, study of four hundred caves, 595 
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Bronchus U c of iidizcd oil in diagnosis of pulmonary 
lesion 82 roren^n bodies in bronchus of mtiapuf 
roonary on in report of case 548 

C -ECUM 'Mesenteric lymphadenitis imuhting acute 
abdominal condition 465 Iltocaecal intussusception 
in infants with special reference to fluorosct^ic find 
mgs 698 

Caisarean section Local anisthesia in gynecology and 
obstetrics lOj \cute appendiciti complicating 
pregnancy labor and the puerpcrium 620 indication 
and limitation 655 

Carcinoma Castnc in youn" people ed ii6 Transitional 
cell epiilermoid radiosensitiie type of inita-otal 
tumor 320 

Cardiorrhaphy Technique of 74 

Cardiovascular disea c Reducing postoperative pulmona 
ry embolism ed yS \bdoniinal symptoms of heart 
disease with special reference to the rdle of auri 
cuhr fibrillation 790 
Carotid holy Tumors of 200 8 9 
Catgut Unu uil fual operative wound infection yieldiiv 
pathogenic anaerobe of gas gangrene group not 
hitherto described with direct reference to catgut as 
source 775 

Cheek Transitional cell epidermoid carcinoma radio 
en ilive type of intra oral tumor 320 New method 
of covering large denuded areas with urrounding 
skin 823 

Chclioplasty New method of cov enng hrge denuded areas 
with surrounding skin 823 

Chemocoaoulation Treatment of bladl r tumor by 820 
Childbirth Problems in pheenta previa 831 
Cholecystectomy 518 

Choleevstitis Ihverticuh and duplicature of duodenum 
with reference to importance of m production of 
ymploms 257 

Cholecystography Diverticula and dupbeature of duode 
num with reference to cholecystitis in production of 
symptoms 257 

V Cholecysiogastrostomy for gastric ulcer 474 

Chondrodysplasia Multiple cartilasinous exostoses dia 
physeal acla i 48 

Chyle Peritonitis an experimental tudv 287 
Circulatory system Reducing postoperative pulmonary 
embolism ed 238 * 

Clark John Goodrich 241 
Claw foot Operative correction of 813 
Clo tridium of Novy \n unusual fatal operative wound 
infection yielding a pathogenic anaerobe of the gas 
gangrene group not hitherto described with direct 
reference to catgut as a source 775 
Clostndium cedematoides An unusual fatal curative 
wound infection yielding a pathogemi, anaerobe of the 
gas gangrene group not hitherto de cnbed with direct 
reference to catgut as a source 77 S 
Coccyx Its derangements and their treatment , 0 $ 

Colon descending Operative treatment of obstruction due 
to a growth in 359 cor 570 
Cranium hfahgnant intracranial cndotheliomata 760 
Cult and occult ed 115 

Cystography 502 Diverticulum of urinao bladder 629 

D E\fROSr Prevention of peritoneal adhcsiOBS and 
encapsulation exncnmenlal studv of peritoneal rcac 
lion to hvpertonic dextrose olution 769 
Diagnosis Differential Direct microscopic examination of 
'fi tular ed 7:2 Importance of clinical investf^tion 
of sypliihs ed 301 Earlv^ ciiagnosi in cases of tumor 
involving the spinal cord ed 841 


Diaphragm Avulsion of 688 

Disease von Recklinghausen Encapsulated tumors of 
nervous system mmmgeal fibroblastnmata penne 
unal fibroblastomata and neurofibromata of von 
Recklinghausen 178 I ittic s Parkinsons Raynaud s 
Surgery of sympathetic nervous system ed 392 Ortho 
pedic aspect of low back pain in connection with 
pelvic 482 tr sb 7 

Di infeclants Ilexv Ircsorcinol as general antiseptic 605 
Drainage New method for subpentoneal 706 
Duodenum I xci ion of ulctr of 17 Diverticula and du 
plicature of with reference to importance of chole 
c> tills m proluction of symptoms 257 Late recur 
rence of peptic ultcr after gastro-enterostomy 294 
Cancer o! periampullary regi n of 332 I aitial gas 
trcctomy for ga tru ulttr jii 
Dura Malignant intracranial endothcliomata 760 

E \CCPn\LOf RAPn\ Chronic meningeal post 

traumatic headache and its specific treatment by 
lumbar air insufflation ,47 

Pthmococeo i Recent advances in our knowludge of 
hydatid di ca e 148 

Embevology Human ovum approximately nmrieen days 
old 493 

Empvcma Etiology of hxmothonx in idiopathic and 
postoperative cmpvcma 23 

Endoerme gbnds Endocrine causes of tenlity in women 
the diagno is prognosi and treatment 
Epidilymis Hydrocele of tunica vaginalu stuiy of five 
hundred twocases 192 Operatnn for sterility m male 

Ether Local use of in gynecology 653 
Exenteration Operations for tumors of orbit 65 
Cxosto IS Multiple cartilaginous diaphyseal achsis 48 
1 yeball Operations for tumors of the orbit 63 

New method of covering large denuded areas 
^ with surrounding skin 823 
Fallopian tubes Rational treatment of tubal di ease no 
Utero alpingography roentgenological visualuation 
of cavity of uterus and fallopian tubes after injection 
of lodued Oils 129 Torsion of hydrosalpinx 143 
Orthopedic aspect of low back pain m connection 
with ^Ivic disorders 482 tr 567 
Femur Use of overhead suspension in treatment of 
fracture of m infants 702 

Fibrillation auricular Abdominal symptoms of heart 
di ea e with special reference to r6Ie of 90 
Fibre adenoma Adenofibroma and of female breast 720 
Eibrobpoma closely simulating m form and location 
tumor of right kidney subacute appendicitis 132 
Fingers Treatment of fractures of and metacarpal with 
description of the author 8 finger caliper 531 Recon 
struction of thumb after total loss 823 
Fistula Repair of vesicovaginal presentation of new 
instrument 226 Direct microscopic examination of 
fbtute ed 71 2 

Fluoroscopy Ilcocarcal intussusception in infants with 
special reference to fluoro copic findings 698 
Foot claw Operative correction of 813 
Foramenof Minshw Hernia through report of case wuh 
reference to thirty three other cases collected from 
literature 95 

Foreign bodies in bronchus of intrapulmonarv origin re 
port of case 348 

Fjactuies Treatment of osteomyelitis and other infected 
wounds by drainage and re 1 446 cor 854 in in/ants 
Use of overhead suspension in treatment of femur 
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G alt bladder, Di\ crticula and duplicature of duodenum 
wjthitfeieivce to \ro7>ottancc of cholec>stitis in pro 
duction of s>mptoms 257 Cancer of periampullary 
region of duodenum 332 Choleci’«togastroSlomj for 
gastric ulcer 474, Cholecyatectomj , 518, Upper new 
abdominal incision 678 stomach anastomosis, clinical 
and experimental studj 795 

Gangrene An unusual fatal operative wound infection 
jielding a pathogenic anaerobe of the gas gangrene 
group not hitherto described with direct reference to 
catgut as a source 775 
Gastrectom> Partial for gastric ulcer 513 
Gastroduodenostomj, rxcisionof ulcer of duodenum 17 
Gastro enterostomj, Excision of ulcer of duodenum 17, 
201 I>ate recurrence of peptic ulcer after 294 
Gastrojejunostomj , Technique of without clamps 674 
Gentleness Gentle touch in surgery ed 840 
Goiter, Pro operative management of patients with hj-per 
thjroidism 83a 

G>necolog\ Local anxsthcsia in gjnccologj and obstetrics, 
103 Local use of ether in 633 

H /UMOTHOR/W Etiology of empj cma hxmothorax 
m idiopathic and postoperative empjema 3 
Hand Orthopedic reconstruction work on and forearm 
report on earl> and late rc«uUs 476 Treatment of 
fractures of fingers and metacarpals with description 
of authors finger caliper SS*» Reconstruction of 
thumb after total loss 8 5 

Headache meningeal Chronic post Iraumatic and its 
specific treatment by lumbar air insufflation encepha 
lographj 747 

Heart Technique of cardiorrhanhj 74 Abdominal sj-mp- 
toms of heart disease with pecial reference to the 
rdle of auricular fibrillation ,90 
Heliotherapy, Mesenteric l>mphadcnitis simulating an 
acute abaominal condition 46^ 

Hernia through foramen of Winslow report of case with 
reference to thirt> three other cases collected from 
literature 95 inguinal Ideal m herniorrhaphy new 
method of efficient for direct and indirect 534 New 
upper abdominal incision 678 
Herniorrhaphj ideal in new method efficient for direct 
and indirect inguinal hetnn 534 
Hersage, Standard technique for operations on peripheral 
nerves with special reference to closure of large gaps 

364 

Hesselbach s tnangle Ideal in herniorrhaph> new method 
efficient for direct and indirect inguinal hernia 534 
Ilexylresorcmol as general antiseptic 603 
IIip Artificial impaction m hip fracture 307 
Hormone female sex Endocrine causes of stenlitv m 
women diagnosis prognosis and treatment 189 
Homans John, 844 

Iljdrocelc of tumca vaginalis study of five hundred two 
cases 19 

H>dronephrosis Ureteral stricture, its anatomical and 
pathological background based upon findings m one 
hundred consecutive autopsies 423 cor 855 
Ifydro alpmx Torsion of 143 

Hyperthyroidism Preopentive management of patients 
with, 832 

TLEUM Mesenteric lymphadenitis simulating an acute 
-t- abdominal condition 465 

Ileocxcal intussusception m infants with special reference 
to fluoroscopic findings 698 

Ihum Operation for extra arti ular fusion of sicro iliac 
joint 218 Sacro ibac subluxation as cause of backache. 
637 


Impaction Artificial m hip fractures 307 
Incisions New upper abdominal 678 
Infants, IleocTcal mtus usception m infants with special 
reference to fluoroscopic findings 698 
Infections Acute, of lower abdomen 13 
Insufflation Chronic meningeal post traumatic headache 
and Its specific treatment by lumbar air insufflation 
encephalography, 747 , . ^ 

Instruments and apparatus Some minor modincations 
of Harvey Cushing s silver clip outfit, 549 New and 
practical abdominoscope, 700 Barton obstetric for 
ceps review of its use in fiftj five cases 805 
Intestines Gastro enterostomv 01 Technique of gastric 
resection 204 Mesenteric Ijmphadenitis simulating 
an acute abdominal condition, 46^ Operative treat 
ment of obstruction due to growth in descending 
colon 359 cor 570 

Intussusception Acute surgical diseases of abdomen in 
children stud> of four hundred cases 595 Heocxcal 
in infants with special reference to fluoroscopic find 
mgs 698 

J VUNDICr hTmol>tic Splenectomj 577 

Jaw Bilateral resection of mandible for prognathism, 
379 

Jejunum Late recurrence of peptic ulcer after gastro- 
enterostomj 294 Technique of gastrojejunostomy 
without clamps, 674 

Joint mice, Injuries to mcmsci and Iigamentum muco um 
commonly called inicrnal derangements of knee joint, 
20 

T^IDNr\ Massive lipoma of with report of case, i, 
Fibrolipoma closely simulating in form and location 
tumor of right kidney subacute appendicitis 13. 
Spontaneous pinrenal hxmatoma and aneurism of 
renal artery 300, Nephrectomy 347 Inflammatory 
lesions of bladder simulating neoplasm report of 3 
cases, 417, Technique for removing stones from 
upper urinary tract 67a 

Knee Suggested method for repair of crucial ligaments of, 
93 Injuries to menisci and Iigamentum muco'um com 
monly called internal derangements of 20 

T ABOR Veute appendicitis, complicating pregnancy 
" labor, and puerpenum, 6 o 

Laminectomy Early diagnosi« m ca^cs of tumors inv olv mg 
spinal cord cd 841 

Leg, Method of treatment of old infected compound 
fractures of tibia 385 

Ligaments Method for repair of crucial of knee, 93 
I igamentum mucosum Injuries to menisci and com 
monly called internal derangements of knee joint 220 
Lipiodol, Use of iodized oil in diagnosis of pulmonary 
lesions 82, Uterosalpingography roentgenological 
visualization of cavity of uterus and fallopian tubes 
after injection of iodized oils i 9, Early diagnosis 
in cases of tumors mv olv mg spinal cord, ed 841 
Lister centenary 8j6 

Lugols Solution Pre operative management of patients 
with hyperthyroidism 832 

Lungs Ltiology of empjema hxmothorax in idiopathic 
and postoperative empyema 23 Use of iodized oil m 
diagnosis of pulmonary lesions 82, Reducing post 
operative pulmonary embolism ed 238, Foreign bodies 
in bronchus of intrapulmonary origin, report of ca«e 
548 Avulsion of diaphragm 688 
Lymphatics Peritonitis experimental study 287 
Lympbadeniti‘: mesenteric Acute surgical diseases of ab- 
domi^n m children study of four hundred cases 595 
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L^mph nodes Tran iti nil cel 3 epideimoid taranowa a 
radjo ecsili\e t)pe of jnlra-oral tumor 3 0 JUespn 
tenc lymphader lis simulaUno an acute abdominal 
condition 46$ 

M \l.h Operation for sterility Id male ej? 

Mammary gland Study of mail nant brea I by 
whole ection and key bio k sertun mithod *66 
Taras crnai inaasion of thorar in breast lanccrand 
Its suppr s ion by routine use of radium tubes u 
operative pieeautior 7 1 

Mandible Bilateral re ection of for pro;,nathi m 3 0 
Master Surgeons— Maurire Time Richarlson ?g 4 
Ed sard Hi Uirg lira iford 3ft SatruilJ* inMixtr 
714 JofnlToman 84-1 

AIemoi*s — Cbatli-S Ho ard I^ck nP Jvl-n t wfnlj 
Clark ajt 

''lemgv Tncapsulated tumors c* mn us \ fim 
mcnin^cai fibribla lomata perintorwl librol h I m 
ata and neurofihromita of v n Ui kbn^hiu <n 1 S 
Jfen/sei Iniumstn am) ifirm/itum mu / un> mm n)> 
called internal d rant, menl f kn yurt >0 
lie enterv Mesenteric lympha 1 niti imulatm^ana iite 
abdominal tond Hun 4'' 

Metacarpal Triaimenl of fm tur f hi» r ml iwtna 
de erntwno! authvr fn^ina’inr Sji 
Micro opiceraiwinnion Direct titiiul d 1 
Muter StmuHJaon ju 

Mortalit> of mother and fetu iroJlm n {henra 
pre u 834 

Mouth Cieft palate rcprir cJu t i fiilir in infants and 
its prevention )]o 

’tIuseJes sluteaj oncl Sa ri fimJi t otnl jiim in the 
stjdv of hw b k pam 4 

N kSOnnPWX Ini U r l 1 } ) rrr Id car 

cinoma radio m 11 < t i i mtri fit turn r ro 
Nephreutomy 34 

Nerve Inastom is utur ; ii 1 1 » ri ii»hm (ht 
temporal how v t r > n 11 i u tuJ c r 
cor 8jj Kis t ( f t( j 1 >1 r n tru »i n « rk 

on hand and f r ar vr' n u t ih 4' 

Nerves— Facial ''it i iihm un»| 11 n r 
85s Mut an 1 p nl j nj ct 1 iifnar 

Siandaru ti hn (in 1 r ur r ij n n p riph rai nub 

espe lal fi' r n ( * ure e) hr^e t.ap 464 

Sciatic Matirr I rl t t 1 41 iiti panli 1 ci 
Enapsulaud ti 1 in ouv t m mintrf;r 3 l 
fibroblastomati p rn nriil uirolli ti/naiaand neu 
robbrooiata t op R uk’ir ’ ju rn ) S 
Neuroma Standatu tecfni u t r p rition npirpheral 
nerves Wh pc ' r f ren e to c v ur >f 1 rtt gaps 
164 

Neurorrhaphy Standard r nenu for ptraiions on pe 
Tipheral rerves saih pe al refer n to efe «f of 
large gaps 364 

Netvojs system En ap'ulated lum r f mm lus svstem 
menm^cal fibrehla trirata p rin urral fibrot’art tn 
ata and neurohbronata <f vun Rert.lin>,hau e 178 
Surgery of ympa htiic n«v< j Um d 30 
No e Met>’od of tho c f r torr c 1 n f adJle 8S 
Nurse Fundamental trauunp frr ob cetrit 66^ ver us 
do,.tor ed ii 

O bstetrics Matcmal ab t tn al srufj paraiy I 
61 Local anssthcsia m gvn ilog and ob'tetn 
105 C*sarean «ection indication and fimilatuu 635 
f’undam»ntal tcaitting fc,r 0!) letnc na ^ 665 
Barton obstetric lorcep review ©f lO use 10 bftv fiv 

case ,805 Problems in placenta pi*Yia S34 


O d Mavtcrpitccs— Johann CoH at h s New Li-^ht on Sur 
RCtj rat Tuclve Booksof Afedi inebyAIetanderof 
TraBcs *44 Seventeen 1 ooks of Oribasius ol Sardi 
CoK ction of the Pfeiades fthe seven stars) by 
Paulusof Aegina gfi CourseinOperativeSurperyby 
Tkcw Dwni 717 Cheseldens Ana omy of Iluiran 
Body 849 

GSlier Tlwep=iii grafts Postoperative care of ad iNabihly 
of daily «ui^ical dressings 708 
Omentum A ml son of diaphragm fiSH 
Qpemtions — Kroenl in Dp rations for tumors of orbit 
65 tt !ly Meyer Plastic recpn tnjclion of aril a m 
operotcoos fir aacer of breast rcMrt of autbors 
fr t fiftv bvt cases srj Jlaldnin for formation of 
artificial va^'ina cor 364 CoRej New method of 
ubpentrnni drainage ,06 
Orbit Citations for tumors of 65 
<k>Uiti deformans 34 

Osic imvebtis Method of treatment of oW infected com 
puun ) fra turcs of tibia 485 Treatment rf anl other 
fnf<. ud ucutd b) drainge aof rest 446 cor 854 
Ov «n Rail naltrratmentof tubaldiscas rto Tirsionof 
hv f«nsa*pinx 143 Orthopedics pect of low back pain 
intonni ti n mth pilvi disorders 482 (r 56 
fhum Human afprovinattJ/ninetira days old 493 


p\t FT •* disease Ost j 1 deformans 34 
L lain rmtnbution to studyof low bad 4S3 Ortljo- 
pedw aspect of low back id conneetioa tilth pelvic 
dbjrd r 4Sr tr 567 

falate cieft repair cau e of faiure in infants and its 
pres ntioft 

Pan rca Large ingle non ritrasdic cy*t$ of spleen jSS 
Pan r ati dust Can er of jvtiarpuf'a'a region of duo» 
lerum 332 

Patti) I fib tetneo) Maternal obstetrical sciatic paraly 

I 6i 

Pacathvr id Thyroid end bone tumors \ ithout priirary 
leMcn of thvroid gland 35 Oaiwtu deformans 54 
Pevk Chark Howard iiS 
fvl imetty \ rav sirorliftd technitue 82 
liKi Iracture of Traumatic sj n-pfivsiotomy 389 
bacro ibac sublutation ns nuse of backache 637 
1 erm urn Loc_l atutsthe la n gynecology and obstetrics 
10 $ 

Peritoneum Peritonitis an cxpcirnental study 28< 
Pnmaiy strrptocotcus rentonitis in cfildrtn 590 
Acute sutgical disea cs of abdomen m cbi'drcn tudy 
of four hundred casts $95 Observations on preven 
tuus of posto^mtive peritonitis and abdominal ad 
hesions 61* Prevention of peritoneal adhe ions and 
encapsalation prelitmnarv r port of an expenirental 
study ol pentoneal reaction to hypertonic dextrose 
solution 769 Gentle tou h in urgery cd 840 
Ph sician Physics ard ed $6* 

I%y«ic and phvjician cd 562 
Placenta pr*wa Caisarean section irdication and iimita 
tKw 6ss Probl ms 10 834 

Pleura Elndogy of empyema h*tnothorax in idiipathic 
Bodpo toperativeempyer'a sj 
pBeumo'ithiasi Foreign bodies 1/1 bronchus of ifltta 
pulmonary ongtn 548 

PlKumotPoras Ftiology of empvetna harniothorar IQ 
idiopathK and postoperative empyema ay 
Portraits— Charles Ifoward Pecic irS John Goodin h 
flitk *44 Maurice Hove Richardson 304 Edward 
Bikini, Bradford 564 Samuel Jason Jifirter 714 
John Homatts 844 

Fouparts ligament Ideal m hemorrhaphy new method 
of efficient for direct and mdire t inguinal hernia 534 
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}, Acute appendicitis, complicating laW, and 
puerpermm, 620 Ovarian, 79S, i ctra utenne, 79S 
Pnmar> abdominal, 802 

Prognathism, Bilateral rt ection of mandible for 379 
Prostate, Suprapubic pro tatectomj, complete t\po urc 
through a one and one quarter to one and one half 
inch inci ion, opcratiee re ults and technique, 692 
Pro tatectomj , Suprapubic 692 
uerperal infection Indication for operation in puerperal 
peUnc thrombophlebitis '•35 

ipcrium, Acute appendicitis complicating pregmnej, 
labor, and 620 

Pulnionar\ embolism Reducing po toptriti\c cd 38 
Puncture Spinal and cisternal 1 arlj diagnosis in c*i cs of 
tumors in\oUing the pinal cord td S41 
Purpura himorrhagica Splcncctom3 3,7 
Pjcliti« Acute «urgical di ta«cs of abdomen m children 
studj of four hundred ca«es 39^ 


R \DIUM Technique of cautery amputation of cerMX, 
• 387 Parasternal in\-aMon of thoraa in breast tanctr 
and Its «uppre ion bj routine u c 0/ radium lubes as 
operatisT precaution 721 

Pami'ection, Surgerj of sjmpathctic ncracus <> tem cd 

302 

Reactions, ca onic kin,inhjdatidcli case Ri,«,ent adxamcs 
in cur knowledge of hjdatid di ca c cchinoioccu 
cjsts r48 

Rectum New method for ubpcntoncal drainage ,oo 
Rhinopla«t> Method of choice for correction of addle 
no<e, 88 

Richard on Maunce Ilowe 394 

Roentgen raj's Me entcnc Ijmpl adenitis imulating an 
acute abdomma! condition 46s 
Roentgenographj , U«e of icducd oil in dtagno 19 of pul 
inonar> lesions, 8 Utcro«alpingograph> roentgeno 
logical wualuatiOQ of easily of uterus and falbpian 
tubes after injection of loducd oiU t 0 Dncrtuula 
and dupUcature of duodenum wiUi reference to im 
portance of cholecs-stUis in production of ssirptom 
5? Cj-stographj 502 \ raj pelvimctrj a implifitd 
technique 8 7 Chronic meningeal post traumatic 
headache and its pecific treatment tij lumbar air 
tnsufilation encephalograpbj , 747 


CACRO-ILIVC joint An operation for extra artuular 
fusion of, 218 Sacro-iliac subluxation a cau e of 
backache, 637 

Sacrum Operation for extra articular fu ion of acro-iliac 
jomt 218, Sacro-diacsubluxation as cause of baukachc 
c 1 

^pmgitis Rational treatment of tubal di ea c 1 10 
Silver clip outfit, Some minor modifications of Harvey 
Cu=lungs S49 

|WU5 Direct microscopic examination of fistulw cd 7* 
Stia flaps New method of covering large denuded areas 
mth urrounding skm 823 

Sun grafts Postoperatixe care of Ollier Tliiersch id 
5, Msabihly of dailj surgical dre mgs 708 
Sodium chloride 'olutjon Injection treatment of vamose 
veins by u«e of sclero'ing solutions 541 
'•pcrmatic cord Hjdrocele of tunica vaginalis sludj of 
fi« hundred two cases, 19 

Spinal Cord Earlj diagnosis in ca es of tumors involving 

841 

Pleen Splenectomy, 377, Large single non parasitic cjsts 

r , 01 JS6 

*P enomegaly, 577 

Punts Artificial impaction in hip fractures 307 Treat 
tucut of fractures of fingers and metacarpals with 


descnption of authors finger caliper S3I Thoma.s 
Phjsics and the phj-'ician ed 562, Use of overhead 
u peiuion in treatment of fracture of femur in infant 

70 

Stcniitj, Utero alpingographj roentgenological vi uali..a 
tion of cavitj of uUrus and fallopian tubes after in- 
jection of lodued oils, i"9 Lndocrine causes of, in 
women diagno is prognosis and treatment, 
Operation for in male, 357 
Sternotomv Technique of cardiorrhaphy, 74 
Stomach Exci ion of ulcer of duodenum 17 Gostne car 
cinoma in V oung people ed ri6 Gastro<ntero«tomj , 
•'01 Technique of gastric reaction, 04 Late recur 
rence of peptic ulcer after gastro-entero«tomv ■'ta 
Cholecv stogastrostomj for gastric ulcer 474 Partial 
gi trcctomj for gastric ulcer, 513 Technique of 
gastrojejuno tomj wnthout damps, 674 Gail bladder 
stomach anastomosis 705 
Surgerj , Gentle touch in cd S40 

Surgery Plastic, Bilateral re cction of mandible for 

f irognathi m 379 Orthopedic recon truction work oa 
land and forearm, report on early and late re'Z.lts 
4,6 Plastic reconstruction of axilla in operatica for 
cancer of breast report of authors first fiftv cas^t 
3 3 Cleft palate repair cau c of failure m uifanU and 
1I-. prevention, 530 Postoperative care of Ollier 
Thier«ch kin grafts, advasability of dallv Tirgi'^ 
dre mgs 7cS Operative correction of claw foot &13 
New method of covering large denuded areas with 
urrounding »kiD 823 Reconstruction of thumb aJic' 
total loss, 8 5 Suture of facial nerve within temporal 
bone cor 853 

Sympathectomy cervical Surgery of sympathetic nerve^a 
svstem ed 302 

^vmphv'iolomy Traumatic 389 
Vmphy IS pubis, Traumatic symphysiotomy , 3S9 
'xvphili Importance of clinical investigation of ed 391 
'jvphiloma Inflammatory lesions of bladder arcvUtir* 
neoplasm report of 3 cases, 417 * 

T I NDON Iran plantation, Orthopedic rccocstructioa 
work on hand and forearm report of early and 
n. ults 476 

Tc t Complement fixation m by datid disease Recent ad 
vances m our knowledge of hvdatid dueare ecbjsv 
coccus cvsls 14S Quecken^tedt Early diagno-u. 

«.a es of tumors. Involving the pinal cord ed 8,1 
Tt te« Hydrocelcof tuEicalvaginah study of fivehi.nd>«> 
two ca ec 192 

Thorax Etiologv of empy ema hxmolhorax in idiopativ- 
and postoperative empyema 23 U e of lodired^iT 
diagnosis of pulmonary le ions 82 Para_tcrn_l 
va ion of thorax m breast cancer and its upp 
by routine use of radium tubes as operatu^ preo;' 
tion 7 I 

Thrombophlebitis Indication for operation in puereei* 
pelvic thrombophlebitis ‘»3;, ** 

Thrombo is.Reducingpostoperativepulraonary enboL-^ 
cd 238 “ 

Thumb Pccon-tmction of after total loss 825 
Thyroid ami parathyroid tumors without prunarv 
of the thyTOid gland 35 

Thyroid phnd Pre-operative management of pjh-j 

with hyperthyroidism 832 

Tibia Alethod of treatment of old infected cocraa^ 
fractures of tibn 385 

Tongue Trxn-itional ceU epidermoid caroaoiaa 
ensitive type of intra-oral tumor 3 o 
Ton'll Transitional cell epidermoid 
_en_itive type of intra-oral tumor, 3->o 
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C DMATA of the kidney are of quite 
rare occurrence Thej arc usually ver> 
small, not larger than a cherr>, and 
nia> be mistaken for metastatic growths be- 
nign adenomata, or e\ en h> pernephromata, as 
the last of these are often \try rich in fat 
'\\hen lipomata of the kidne\ are present 
m persons who have died from septicaemia, 
the> may be mistaken for metastatic ab 
scesses In a rather thorough survey of the 
literature we have been able to find only 5 
proven ca^es m which Upomata have attained 
an unusual si 2 e We add the following case 
report to this very small group 

CASE REPORT 

On December 21, 1925, a white wormn 52 years 
a^ge, came to the Cleveland Clinic complaining of 
P^>n, contraction of the rectum, indigestion, and 
nervousness The familial and past histones were 
unimportant She stated that this illness began m 
ebruarv, 1935 \\ith trouble in evacuating the 
Dowels and resultant small stools Increasing diffi 
ui t\ and pain caused her to consent to an operation 
m the hope that the rectal condition might be cor 
ccted (This was probably a dilatation under a 
fieneral anesthetic ) Shortly before her visit to the 
nnic she began to have almost constant indigestion 
'ir the epigastrium, associated with gas and 
'wth nervousness i\ hich began to increase very much 
,, ®rtly before she came for examination During 
JDe preceding month she had lost 12 pounds m 
'^•gnt She complained of a great deal of headache 
the parietal region, of being dyspnceic, very weak, 
^Dd constipated Because of the pain in the stomach 


she slept v ery poorly The menopause had just been 
passed The only urinary symptom was occasional 
nocturnal micturition 

Examination disclosed a well developed but rather 
cmaciatecl elderly woman who appeared to be very 
much worried and ill There was a fine involuntary 
tremor of the head (Parkinsonian syndrome) and an 
external strabismus of the left eye which she stated 
had been present for a month Except for tenderness 
and a palpable mass in the left kidney region, the 
phvsical examination disclosed no abnormality 

Although It was assumed that the mass was con 
nected with the kidney in view of the symptoms of 
indigestion and constipation, an X ray examination 
ofthegastio intestinal liactwasmade Thefindings 
m this examination were normal The blood sugar, 
blood counts, hiemoglobin and the urinary findings 
were also normal The cystoscopic examination of 
the bladder disclosed no abnormality A py elogram 
of the left renal pelvis however, showed a deformity 
(Fig I, A and B) which strongly suggested the pres 
cnee of a new grow th 

In view of the pyelographic finding an operation 
was recommended At operation the kidney was 
found to contain a large, subcapsular yellow tumor 
which was very friable and looked not unlike a 
hypernephroma (Fig i, C) 

This growth, which seemed to involve the entire 
mid portion of the kidney, extended down into the 
hilus and over toward the spine retroperitoneally 
Everyone present at the operation believed that the 
condition was malignant, and we were therefore 
surprised by the following pathological report 

Pathological report The gross specimen is an en 
larged left kidney w eighmg 420 grams In the mid 
die on the lateral surface there is a large globular, 
subcapsular tumor mass which when viewed through 
the capsule had a yellowish appearance (Fig 2 A) 
On section, it is seen to be about 4 inches in diameter 
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Fig 

Ilk, I I Vpiyaraiice of lipoma of lulnn on p\do 
gram It hh n to take thr p'eloeram •hilc th« 

ga (ro ini«tirul tnui containni U mutn H Diacrammat 
K rrproxnialioiioflipomaof kiJtm Outlmcof pmm«n 
uprnmf»vtl upon that of pclogram t kilnrv <vn 
laimni, lipoma after nfphmt mk I rUu hllnl «uh a is 
percent vilul on of »o>lium iu>li le aiiU ve< d inmlrtl nith 
iiismulh u> nitrate 

anil fairlv nrll encapsulalcil the rut surface pre 
scnling a fMt> >ello«ish mottlcil appearance The 
renal \c< els <Ia not apjear to Ite intoltcil The 
renal pcltia ti vcr> much narDneil hv the compres 
ion of the tumor mass ut>on it The tumor is serv 
friable fhiR 

Microscui ii. etlions taken through (he gronih 
show similar piiturrs characterize I b\ a Upical 
lipomatous structure nhiih ion i«ts of a reticular 
fibrous conncctiic ti sue urrounilms \acuo1atcil 
pices trotn which the falls sul tames haicbecn 
(lisvtisetl In a feu areas arouml the (iirts numerous 
large blixxl \e sel there are aggregations of some 
ithat proliferatiie fibroblastic elements (Fij, 3) 
The pathol gical diapno is was renal lipoma 
(hbrolipoma) 

The patient male an unesentful po toperatiie 
tecoico I™ ‘he tact that the e growths arc 

thought to recur localU he uas bter p\cn a short 
course of deep \ ras thcraps OnJul> jj 19 6 the 
daughter of the patient reporteil that her mother 



ma up and about was eating u ell anti itas doing 
some housework The pain and constipation hid 
di ippcand and ihercwasnofrcqucnc) of urination 
There i tre no signs of local recurrence I he I ark 
inMinian smtlrome \ms unchanged 

tiFSERVL DISCI ';SIOS 

True lipomit'i of the kulnev must not be 
confus«l with the iipoimtous deposits iround 
the pehis which occur m atrophic diseases of 
the kidnc> first described b) Virchow or 
with the enormous pcnrtnal tumors first pre 
stntcdb\ Salztrfio) Tumorsof thelitltrtjpe 
often so enitlop the kidney that it ma\ at 
hrst be assumctl that the growth is primanb 
renal Such cisc^ ha\e been rtporlcd fairly 
frequentU (Holmes 6 \ Cantoni 4 Samuels 
ix) rurlhennorc it should be remembered 
that a bpomatous deposit in the kidney may 
be part of a general tendency of the body 
similar to fibromato is 

rtTiTOLoca 

I wing (5) States that lijiomata of the kid 
nea originate m two sites (a) the under sur 
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face of the renal capsule, and (b) the hilum 
The pelvic lipoma, therefore, may be an ex- 
tension from the cortical growth This was 
the condition m our case in which there was a 
marked increase of the penpelvic and retro- 
peritoneal fat which was granular m appear- 
ance and looked not unlike a rapidlj growing 
\crv cellular “fattv” hapernephroma As 
Keenan and Archibald (7) ha\e stated the 
finding of a collection of fat in an organ in 
which fat normally is not seen should surel> 
awaken one’s curiosity These authors who 
ha\e presented a most thorough pathological 
review of the subject, have proven that these 
hpomata fall into this class 

On the basis of the gross pathological ap 
pearances, Keenan and Archibald make the 
following classification of fatty growths in the 
kidney 

“ (i) Thetypicalhypernephroma.lookmglike 
a lipoma, (2) the true lipoma, (3) the com- 
bination of these two in one nodule, Iipoh>pcr- 
nephroma, if we may call them so, each ele 
ment rtmaming separate, (4) the lipo myoma, 
or lipo m>o sarcoma, of Mueller, and (5) 
the degeneration lipoma of Ulrich ” 

Various articles on these subjects concern- 
ing the controversy between Grawitz (quoted 
by Warthm, 13), Virchow (quoted b> War- 
thin, 13), Selter (12), and Beneke (3), have 
led us to the following conclusions 

1 The occurrence of hpomata in the kidne> 
IS rare 

2 Before the diagnosis of lipoma is made, 
one should make sure bj microscopical ex- 
amination that the suspected grow ths are not 
adenomata or adrenal rests 

3 Although hpomata of the kidney are 
usually small — rarely larger than a cherry — 
5 cases m which they have attained consid 
erable size have been reported (Warthm, 
13, Grawitz, Bartsch, 2, Alsberg, i, and 
Keenan and Archibald, 7) 

4 Degeneration of hpomata or the replace- 
ment of normal tissue by lipomatosis second- 
ary to calculus, tuberculosis, inflammatory 
atrophj, or operative trauma (Masson and 
Horgan, 9) are not rare These arise from the 
fat around the pelvis 

Paul Manasse (8) discussed true hpomata 
of the kidrie> but mentioned onI> those of 



ng iC 

smaller size He thought they were due to a 
displacement of the fattv tissue of the capsule 
to the kidney parench> ma and not to a chang 
ing of the kidney connective tissue into fat 

Beneke (3) thought that hpomata might 
be due either to displacement of fatty tissue 
or to a metaplasia of the original kidne> con- 
nective tissue, as the lipoma arborescens arises 
from tendinous articular ligaments He gives 
this conclusion after an examination of 3 
cases, but since no definite description of the 
growths in his senes is given, particularly as 
to their size, and since no case reports were 
included, wc could not include Beneke’s cases 
m this collection of massive hpomata 

SYMPTOMS 

The principal symptoms of hpomata of the 
kidney, which are usually mild, art pam or 
discomfort m the region of the involved organ, 
these symptoms varying w ith the size of the 
growth Hffimaturia is seldom encountered, 
constipation and gastric symptoms may be 
present In our case the symptoms were at 
first thought to be due to a disorder of the 
gastro intestinal tract 

DIAGNOSIS 

Lipoma of the kidney occurs m middle age, 
and all the reported cases have been m women 
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T\BLE I -PATHOLOGICAL CHART OF REPORTED CASES OF MASSIVE LIPOMA OF THE RIDNn\ 


Author 

Treatment 

Size 

Type of tissue ^ 

Number 

Position 

1 Capsule 

Wirlhin 

Nephiectomv 

, Large 

(14 by 8 by 6 
inches) 

Fibrolipoma No adrenaltmue Numer 
ous blood vessels No hemorrhage or' 
pigment deposit i 

Single 

Between cortex and 
medulla 

None 

1 

CrawiU 

1 

Large 

1 (jjhyiobyiJ 
centimeters) 

Anetomyolipoma Areas of angiomatous' 
i urterial) nature some of smooth mus 
cle mostlylipomatous 

Single 1 

From hilus to cor 
tex Poles left 
free 

! Fibrous Com 

1 pression of 

1 Kidney tissue 

1 around it 

Pirtsch 1 


Large W Uh Lid 
ney measured 
as iq b> IS 
centimeters 

hfyoltpoma Smooth muscle tissue and 
lipomatous tissue 

Single 

Not definitely 
stated 1 

1 

Not definitely 
stated 

AUberp 

Nephrectomy 

Si/e ot a millet 
seed to that ol 
a walnut 

Fibrolipomala Somelipomatous Some 
1 fibrous Some mixed (lipomatous) ( 
adrenal rest found 

Multiple 

Scattered evenly 
ihrouphout cor 
tex and medulla ! 


Krrnan and 
Archibald 

Nephrectomy 

I>arpe (one) 
Small (one) 

1 

Adenolipoma 

Mainly fat 

Scattered (hick watted blood vessels sur 
rounded by young fibrous tissue Fa 
renchymal cells containing (at cells 

Multiple 

Under cap ule in' 
mtddleofkidney 
It divided kid 
ney both ways 

Well marked oil 
but no definite 
capsule 

1 

Lower and ' 

Btlchet ' 

Nephrectomy j 

Large 1 

(it by It by 8! 
centimeters) 

Fibrolipoina 1 

! 

Single j 

1 

1 Under capsule in 

1 middle of kidney 

1 It divided kidney 

1 both ways 

Well marked oft 
but no definite 
capsule 


TABIF II-CLINICAI CHART OF REPORTED CASES OF MASSIVE LIPOMA OF THE KIDNEV 
TREATED SURGICALIA 


Author 

, Age 

1 Side 

Sex 

1 Symptoms 

A-socialed 
i diagnosis 

1 

Fostoperative course 

Alsberg 

<0 

Right 

1 F 

Symptoms of inflammation of abdo 
men for lo wars Pale Much 
loss in weight 

Questionable 

Wells years after operation 

Waithm 

at 

Lett 

r 

Difficulty in childbirth Tumor 
mass aboelions 

No statement 

Cured? 

Keenan and 
Atchibald 

Adult age? 

Right 

F 

Attacks of dull pam in right side 
Lump to fight side 

None 

Well 3 years after operation 

Lower and 
Belcher 

S3 

Left 

r 1 

! 

Indigestion Pam in epigastrium 
Constipation 1 

Parkinsonian 

Syndrome 

Well 8 months after operation 


The grow th can be diagnosed only b> examma 
tion of the (issue but in our case the tumor 
was thought to be malignant even after the 
kidnev had been removed, and Us true char- 
acter was established only bj the pathological 
report The diagnosis of tumor in our case 
Wjis established by the pyelogram 

TREATMENT 

The only treatment is the removal of the 
tumor by nephrectom>, which should be fol- 
lowed by X-ra> therapy 

PROGNOSIS 

These tumors are v er> prone to recur At 
each recurrence the tumor is more cellular in 
type than its predecessor and ultimately the 
tumor assumes sarcomatous characteristics 


SUUMAR\ AND CONCLLSIONS 

1 A sixth case of massive lipoma (fibro 
lipoma) of the kidney has been presented, the 
fourth one to be remov ed by nephrectomy 

2 The characteristic features of this case 
ire apparently identical with those of the one 
reported by Warthin 

3 In this case the principal symptoms 
were apparently referable to the gastro in- 
testinal tract In general the symptoms m 
these cases are mild and similar to those pre- 
sented by any tumor of the kidney 

4 Thus case, like all other reported cases, 
was m a woman of middle age 

5 The pjelogram showed definitely a de 
fomuty of the kidney pelvis 

6 Lipoma of the kidnej is probably less 
malignant than has generally been supposed 
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I AL'snrRC \ Case report of a lipoma of the kidney 
\rch f klin Chir i8gj xliv 458 
t Bvrtscii C Ueber emen s Itenen Fall \on Nierrn 
lipom Crcisswald 1900 

3 Beneke R Zur Ichre \on der \cr prenijung von 

Nebennicfcnkeimen in die Nicre nebsl Bemerkun 
fienzurallgemeinenOnkoloisie Beitr a path \nat 
u z alls lath i8qo lx 440 4^7 

4 Cantom \ Renal lipoma \bstracted J Am M 

\ss 1921 Ixxvii 1139 

5 LwiNc J Neoplastic Diseases 2d eil Philadelphia 

I0J2 pp tSj-jSa 

6 IIoLUFS W R Retroperitoneal perirenal lipomas 

J Am M \ss 1920 Iaxi. 1063 

7 KrrNAV C B and \RCliinvLD 1 \\ Fattv tumor 

of kidnc) suggesting a mctamoriihosis ol adrenal 


cells into true fat J Med Research 1907 8 xvi 

I2i-r4? 

8 Maxvsse r Zur Histologic und Ilistogcnesc dcr 

pnmaeren Nierengeschtt-uelste ^^ch f path \nat 
1895 cxlii 164-181 1896 cxiiii 278 3 3 cxlv 

113-137 

9 Massov j C and Horcvs F J Retropenloneal 

lipomas Surg Clin N Am 1921 p 1451 October 
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hand lancet 1923 1 332 

12 SsLTER I Uelwr seltcne hetcroplastischc Lipom 

bildungen \rch f path \nat cxxxiv 199 

13 W ARtiiiN 2\ S 1 ibrolipoma of the kidney J Path 

& Uactenol 1S96-7 iv 404 411 
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SUTURE OF THE FACIAL NERVE WITHIN THE TEMPORAL BONE 
With a Report of the First Successful Casf 
By STl RUNG BUNNELL M D San Frvncisco 


ALTHOUGH the iTCial nerve has fre- 
/ \ quent\> been severed in the course ot 
X V. operations for mastoiditis, its repair 
b> direct suture in the region of the middle 
ear has not > et been reported Because of the 
technical difricuU> of suturing such a tiny 
nerve so deep in the bont, other methods 
have been adopted such as anastomosis with 
the eleventh and twelfth nerves or faaal 
plastics These methods robbed the tongue or 
shoulder of some function and though the\ 
restored some voluntary expression they 
failed to restore emotional expression 

lIISTORt 

In 1898 Faure at the suggestion of Furet 
first joined the proximal end of the eleventh 
nerve to the distal cad of the seventh nerve 
The operation uas repeated b> Kennedy m 
1899 and Cushing m 1902 
In 1900 Mannassc first did it on dogs and 
obtained faradic response, and Kennedy in 
1911 using the eleventh and twelfth nerves 
m dogs and monkeys, noted some degree of 
motor return and decrease m asj mmetry 
Korte, in 1901, was the first to anastomose 
the twelfth and the seventh, he reported the 
results in 1903 In that >ear Ballance rc 
ported inastomosis of the eleventh and 
seventh, which gave associated movements 
only 

In 1910 Grant reported joining the eleventh 
nerve to the seventh and stated that he pre- 
vented atrophj of the trapezius or weakness 
of the shoulder by joining the descendens 
hjpoglossi to the distal end of the eleventh 
nerve 

In 1913 Ballance repeated this joining the 
twelfth to the seventh nerve and joining the 
descendens hjpoglossi to the distal end of 
the hjpoglossal nerve to prevent atrophy of 
the tongue 

Eden in 1911 advised transplanting a strip 
of massetcr muscle to the angle of the mouth 


and one of the temporal muscle to the angle 
of the e> e 

Since then many operators have used the 
eleventh or twelfth nerves to anastomose to 
the distal end of the facial and it has be- 
come customary to join the proximal end of 
the descendens hypoglossi to the distal end of 
the eleventh or twelfth to preserve the tone 
of the trapezius or tongue respectivelj 

RESULTS AFTER SPINOFACIAL AND IIYPO- 
GTOSSOPACIAL ANVSTOMOSES 

The symptoms of facial paralysis ha\c 
been aptly desenbed as follows “The eye 
cannot close and constantly weeps The 
mouth dribbles, the speech is interfered with, 
and mastication is impaired The delicate 
shades of continence are lost Joy, happiness, 
sorrow, shock, surprise, all the emotions have 
for their common expression the same blank 
stare ” 

Anastomoses of the eleventh or twelfth 
nerves into the facial nerve will restore tone 
and voluntary movement to the paralyzed 
side of the face and also symmetry if the face 
IS kept at rest, but not when under emotion 
Thc> are attended, however, by atroph>, 
loss of function and associated movements 
and do not restore emotional facial expression 

Severance of the spinal accessory nerve is 
followed b> atrophy of the trape/ius muscle, 
a high position of the scapula and some 
impairment of free and forceful movements in 
elevating the arm and shoulder Loss of the 
h>poglossal nerve causes atrophy of half the 
tongue and a varying amount of interfer 
ence with articulation, mastication, and swal 
low mg 

Assoaaled movements always result from 
these anastomoses and persist permanently 
unless re education is successful Stookey 
reports a case 10 years after a spinofacial 
union in which associated movements and no 
others existed The patient could not close 
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lifi I viio«in» hiw ihe fatnl a rej h rntf<n)> 
1 wiri. I iirvue« a c mne aroun J a hrIu angle a ii cimrgts 
from ifie sljlomi { kI foramen ami h >w S millimrirr «n 
Icnolh ■\n 1 e gained Ij\ rhi elin^ i« »\ tlii. vn^innl pn cc < 
ilrienet\e cnn run in »heh>\Kiihenu vol\lie nghi anslnt 
trnn.le ant Ihu run in a trai;,lit line from (he | an ti I 
elanl ( (lie midJIe ear 1he nerve naa u(urr<l in (he 
mid He ear where llie lij if the wire h a 

bis e>e NMthowl TMsinR bis shoulder or turn 
inR his htnei In m'\n\ casts reported facial 
grimaces occur when the slioulder is moxed 
iml m glossofacial cases the facial conlor 
lions actompanjmp mastication Itatl to 
embarrassing situations Some of the pa 
titnts who had skill and perscseranct lii\c 
rtcducilcd thcmsihcs so that these asso 
ciattd moMmtnts were repressed and tlic> 
could make \oluntar\ mosements of (hat 
suit of the fate and imitate to some degree 
facial cajiression This howcacr isao]untar> 
and not emotional facial esprcssion C C 
Coleman states The response of the 
muscles to emotional stimulus gi\es promt 
ncncc to the deformita so that rigid repres 
Sion of all facial mosement is likcK to be 
come a Inctl balnl Ad on wnles 1 lom 
this rceacw of the literature it is eaidcnt that 
the spmofacial or the faciohj poglossal anas 
tomoscs do not ofler all that is hoped for in 
the restoration of faaal control It is true 
that regeneration takes place that facial 
tone returns and that aoluntan moacments 
can again be performed but it is also true 


that the patient has difiiculta in expressing 
emotion on the side that was paral>zcd an<i 
that disassonatcd moaements of the face 
occur aahen the shoulder or tongue is moved ’ 
It might be thought that re education is 
more apt to follow when the twelfth nerve is 
used rather than the eleventh as the cortical 
and mcdullarv centers and the peripheral 
distnbution are closer to those of the seventh 
but clinicall) this has not been marked 
Re education has been as great after spino 
ficial anastomoses Not as jet has emo 
tional expression come as cortical centers 
have not been known to change m this 
Iwcifth nerve fibers will continue to func 
tionatt as twelfth nerve fibers even though 
growing down the seventh nerve Iheo 
rcticalh emotional expression maj develop 
after anastomosis has been done m infants bj 
changing (he function of the brain centers 
but our cases irc usuallj adults 
Direct suture of the ficjal nerve brings 
emotional facial expression naturallj and has 
not (he disadvantages of atrophj and loss 
of function and associalcil movements \1 
though the operation is icchnicallj difncuU 
there is in the attempt nothing to lose and all 
to gain 

IVDICVTIOSS FOR OltrVTiON 
Of the various facial pilsics there is much 
m the selection of a suitable case I or 
(unatclj It is usuallv possible to diagnose 
the site at which the facial nerve is inter 
niptcd \s the nerve has not as vet been 
successfullv sutured as fir proximal is the 
geniculate ganglion wc can exclude cases 
showing svroplonis arisint, from lesions proxi 
mat to this point 

lesions within the skull are suggested 
when the upper facial is spared and there is 
involvement of the sixth nerve the pjramids 
or idict or the association of lesions of the 
sixth to the iwe Ith cranial nerves of that side 
Suppression of lachrjmal secretion an<l her 
pcs of the auricle suggest mv olv ement of the 
geniculate while diminution of saliva without 
loss of taste Immtus nerve deafness and 
changes in equilibrium a lesion proximal to it 
Suitable cases should be free from these 
svmptoms and should show in addition to 
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complete facial paral>sis loss of taste o\cr 
the anterior two thirds of one side of the 
tongue, diminished sain a on that side from 
involvement of the chorda tympani, and 
hjperacusis from involvement of the nerve 
to the stapedius 

If the paralysis comts at once after the 
mastoid operation, the nerve was probabl> 
severed and in the facial canal m its verU- 
cal portion at the level of the middle car 
Several months after all inflammation has 
cleared in such a case it is worth while to 
attempt a direct suture of the nerve Paralv 
SIS which precedes the mastoid operation or 
follows it by 24 hours or more, is probably 
due to nerve injury by inflammatory swelling 
in the unjielding facial canal These cases 
usuall) recover m a few weeks or months, or 
at most, in a year In case the function of 
the nerve dots not recover spontaneously it 
IS possible that not loo great a length of the 
nerve has been destroyed and that healthy 
nerve ends can be approximated and sutured 
It is also possible that some cases of Bell’s 


pals> can be repaired If in a >ear there are 
no signs of recovery, spontaneous cure is 
hopeless The damage is evidently necrosis 
from the ischamia caused by swelling of 
neuntis m an un>ielding canal As the 
chorda tympani usually escapes and, m those 
where the chorda is taken, the nerve to the 
stapedius is usually spared it is likely that 
the length of the portion of the nerve injured 
IS short and located low m the vertical part 
of the canal This is naturallv the part most 
affected bv exposure to cold 

REPORT oi IIRST SUCCESSFUL CASE 

F L, age ig, rancher, married was examined 
Januarv 3, 1925 Four months ago he was operated 
on for subacute mastoiditis on the right side Com 
plete facial paraljsis was noted by his surgeon 
immediately following the operation and it per 
Stated in typical form 

Operation was performed Aprils, 1925, at St 
Francis Hospital, San Francisco, California 

After the old mastoid scar had been 
excised and the bony region exposed, the 
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incision «as prolonged down a crease m the 
neck for 2 inches The car and soft parts of 
the meatus were drawn forward and the 
remains of the mcatal w all exposed The mas 
told region was chiseled which enlarged and 
widened the excavation until the middle ear 
and lateral sinus were in \ie\v The latter had 
been exposed at the former operation and ad 
herent to the literal sinus and d rected back 
ward was found the neuroma of the proximal 
end of the f\cia\ nerxc It terminated 6 
millimeters down from the bend of the facial 
canal The scxerancc therefore was just 
posterior to the pyramidal eminence on a 
le\el with the center of the posterior wall of 
the middle ear As the facial canal was laid 
open to as far forward is the genu care was 
taken not to injure the lateral senuarculir 
canal, which prominence is ju&t poslenor 
and superior to the nerve From the genic 
ulate ganglion at the genu the facial canal 
which has walls of firm bone passes back 
ward, downward and outward forming the 


prominence of the faaal canal bends around 
the vestibular fenestra and pjramidal emi 
nence and passes verticall) downward through 
the thick bone of the mastoid process to the 
stjlomastoid foramen The front edge of the 
mastoid process and the vaginal process 
which runs from the mastoid to the stvloul 
process were chiseled away until the full 
length of the vertical portion of the facial 
canal was laid open The distal end of the 
faaal nerve was found to be slightly attenu 
ated and densely adherent in the facial canal 
5 millimeters below the point where the 
proximal neuroma ended Ilith a probe the 
nerve branches were freed somewhat as thev 
entered the parotid gland This gained a 
few millimeters in length The branches to 
the stylohyoid and posterior belly of the 
digastnc muscles were still holding the nerve 
so these were sacrificed Four millimeters 
of the neuroma were removed and some from 
the distal end of the nerve until good nerve 
bundles were reached in each nerv e end 
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Fig 4 Fig 3 I«S 6 F'g 7 


Fig 4 Photograph taken 17 months after suture of Fig 6 Photograph taken 17 months after suture of the 

right facial ncr\ e Tone has returned to the facial muscles, facial nerve to show both sides of the face in sj mmetneal 

restoring the symmetrj of the face at rest voluntarj contraction 

Fig s Photograph taken 17 months after suture m Fig 7 Photograph taken 17 months after suture of the 

the middle ear of the nght facial nerve to show the degree right facial nerve, snowing that emotional facial expression 

of voluntary motion of the ngbt side of the face is restored 


If the vaginal process of bone had not been 
chiseled a^\aJ, the nerve ends could not have 
been approximated The facial nerve turns 
a right angle as it enters the stjlomastoid 
foramen, so that by chiseling away the vaginal 
process the nerve can be transplanted as the 
hypothenuse of the triangle m a straight line 
from the parotid gland to the middle ear 
This gamed for us 8 millimeters, so that the 
nerve ends could easily be approximated 
without tension Opening and shutting the 
jaw did not increase the tension on the nerve, 
but drawing the jaw forward pulled the nerve 
2 millimeters The posterior wall of the facial 
canal was chiseled away as deeply as to the 
level of the nerve to facilitate the needle work 
Adrenalin and wax were of service in obtain 
ing a dr> field 

The suturing of these tm> nerve ends in 
such a deep and awkward place was difficult 
From the level of the surface of the skull the 
nerve ends were ^ inch deep and the soft 
parts still further deepened the pit The 
nerve ends were sutured together b> 4 
sutures of finest silk placed through their 
sheaths by tin> curved e>c needles The 
usual straight needle could not be used In 
xqiainng over 100 nerves m the hand and 
fingers some practice in suturing very small 


nerves had already been gamed and this 
made the present suturing possible I would 
strongl> advise, however, that an operator 
first perfect himself m suturing small nerves 
(obtainable at a meat market) before at- 
tempting the present operation 
A pedicle strip 2^ inches long of the sur- 
face of the sternomastoid muscle was turned 
up and used to cover the nerve suture and to 
fill the concavity, and the wound was closed 



Fig 8 Photogiaph taken 14 months alter suturing of 
the rifeht facial nerve showing that emotional facial 
expression is restored 
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incision was prolonged down a crease in the 
neck for '» inches The cir and soft parts ol 
the meatus were drawn forward and the 
remains of the meatal wall c\pf)sed The mas 
toid region was chiseled which enlarged and 
widened the excavation until the middle ear 
and lateral sinus were in view Tht latter had 
been exposed at the former operation and ad 
herent to the lateral sinus and <i reeled back 
ward was found the neuroma of the proximal 
end of the facial nerve It terminated 6 
millimeters dowai from the bend of iht faml 
canal The severance therefore was just 
posterior to the pjramidal eminence on a 
level wath the center of the posterior wall of 
the middle ear As the facial canal was laid 
open to as far forward as the genu care was 
taken not to injure the lateral semiarcular 
canal which prominence is just postenor 
and superior to the nerv e From the genic 
ulate ganglion at the genu the faaal ranal 
which has walls of firm bone passes back 
ward, downward and outward forming the 


prominence of the lacial canal bends around 
the vestibular fenestra and p>ramidal cmi 
nence ind passes vertically downward through 
the thick bone of the mastoid process to the 
stviomastoid foramen The front edge of the 
m^toid process and the vaginal process 
which runs from the mastoid to the stjloid 
process were chiseled away until the full 
length of the vertical portion of the facial 
ranal was laid open Ihe distal end of the 
facial nerve was found to be slightly attenu 
ated and densely adherent in the facia! canal 
5 millimeters below the point where the 
proximal neuroma ended With a probe the 
nerve branches were freed somewhat as thev 
entered the parotid gland This gained a 
millimeters m length The branches to 
the stvlohyoid and postenor belly of the 
digastnc muscles were still holding the nerve 
so these were sacnficed Four millimeters 
of the neuroma were removed and some from 
the distal end of the nerve until good nerve 
bundles were reached m each nerve end 
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Fjg 4 


Fig 7 


Fig 4 Photograph taken 17 months after suture of 
right facial ner\ e Tone has returned to the facial muscles 
restoring the s>mmetr> of the face at rest 
tig 5 Photograph taken 17 months after suture m 
the middle ear of the nght facial nerve to show the degree 
of voluntatj motion of the nght side of the face 


Fig 6 Photograph taken 17 months after suture of the 
facial nerve to show both sides of the face m s> mmetneal 
voluntarj contraction 

hig 7 Photograph taken 17 months after suture of the 
nght facial nerve snownng that emotional facial expression 
ts restored 


If the vaginal process of bone had not been 
chiseled away, the nerve ends could not ha\c 
been approximated The facial nerve turns 
a right angle as it enters the stylomastoid 
foramen, so that b> chiseling aw ay the vaginal 
process the nerve can be transplanted as the 
h>pothenuse of the triangle in a straight line 
from the parotid gland to the middle ear 
Ihis gained for us 8 millimeters, so that the 
nerve ends could easily be approximated 
without tension Opening and shutting the 
jaw did not increase the tension on the nerve, 
but drawing the jaw forward pulled the nerve 
2 millimeters The posterior wall of the faaal 
canal was chiseled away as deeply as to the 
level of the nerve to faalitate the needle work 
Adrenalin and wax were of service in obtain- 
ing a dry field 

ihc suturing of these lin> nerve ends in 
such a deep and awkward place was difficult 
I rom the level of the surface of the skull the 
nerve ends were )'i inch deep and the soft 
parts still further deepened the pit The 
nene ends were sutured together bv 4 
sutures of finest silk placed through their 
sheaths bv tinj curved eje needles The 
usual straight needle could not be used In 
repairing over loo nerves m the hand and 
fingers some practice in suturing ver> small 


nerves had already been gained and this 
made the present suturing possible I would 
strongly advise, however, that an operator 
first perfect himself m suturing small nerves 
(obtainable at a meat market) before at- 
tempting the present operation 
A pedicle strip 2^ inches long of the sur- 
face of the sternomastoid muscle was turned 
up and used to cover the nerve suture and to 
fill the concavity, and the wound was closed 



Fig 8 1 holograph taken 14 montlis after sutunng of 
the nght facial nerve, showing that emotional facial 
cxptcssion IS restored 


SURGERY, G\NECOLOG\ AND OBSTETRICS 


COMMENT 

If it be found impossible to approximate 
the nerve ends a short free graft from the 
sural ner\e of the leg can be used with good 
chances for success if the approximation is 
\er> accurate If one does not succeed in 
suturing or grafting no harm is done b> the 
operation and resort maj be had to one of 
the anastomosing methods 
Since performing the abo\e operation m 
renewing the literature I found that Dr 
K W Ne> described in 1922 an operation 
similar to the abo\e as a possibility but had 
m.\er performed it 

RZCENERATION 07 Tire NERVE 
Stx months after operation The patient 
noticed the first signs of improaement Pre 
Mous to this time the right eje burned and 
his mfe stated that it remained open in 
sleep From now on the e>e remained dosed 
in sleep and the burning stopped Up to this 
time the right side of the lips felt stiff and 
he could not sa> such labio dentals as “55 " 
The stiffness left and he could pronounce 
"55 ” He ceased using adhesive plaster on 
the face to keep the paralyzed musdcj> in 
relaxation IVhen shaving until the present 
time he noticed a tickling in the nght cheek 
which ran to the helix of the ear This ha„ 
now left Touch still causes a tickling about 
the fight side of the bps and chm His lice 
nev er had loss of sensation but the nght side 
had felt stiff and tingled when touched 
Etj’ht months after operation The upper 
faaal is not yet active He has now seven 
wrinkles that come voluntarily under the 
right e> e and three at the side of the mouth 
He can now voluntanly produce the naso 
labial fold and also one further postenorly 
and below it Food still catches in the nght 
buccal pouch but less so than before 

Ai«e months after operation Speech still 
improvang He easily pronounces ‘ 55 ' Food 
has ceased catching m the buccal pouch 


Elren months after operation Up to this 
time tears ran down the cheek from the right 
eye every few minutes, now they scarcely do 
so Speech has improv ed considerably more 

Thirteen months after operation He first 
whistled both by the lip and the tongue 
methods 

rourteeif months after operation The tickle 
elicited by touching the right side of the face 
IS now almost gone When a spot an inch 
in front of the ear is touched he feels it in the 
helix ferossed axones) There is now good 
voluntary action of all of the muscles of the 
face including the platysma but with the 
exception of the frontalis He can produce 
deep nasolabial folds on the right side 
purse his bps puff out the cheeks and blow 
without puffing out the right cheek The 
nght eye can voluntarily close tightly 
making many wnnkles It remains closed 
in steep and tears do not run over The 
speech is now without defect Taste is 
still absent m the anterior two thirds of the 
tongue on the nght side but is not expected 
to return as the chorda tympani was not 
repaired Emotional expression has re 
turned to the face and in the correct dis 
tnbution 

Seoenleen months after operation The face 
when at rest is symmetrical The facial 
muscles, work more easily and quickly and 
independently in each part of the face The 
face feels natural and has no more wooden or 
tense feeling He chews on both sides of 
the mouth and food never catches in the 
buccal pouch He holds a cigarette well 
on the nght side There js no abnormality 
in swallowing or m the tear or salivary func 
tions and no difficulty m speech The fron 
tails musck which is the last to recover 
now shows slight voluntary motion and has 
normal and quick electrical reactions Emo 
tional expressions play over the face freely 
in a natural manner and inth correct distri 
bution in the vanous parts of the face 
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ACUTE INFECTIONS OF THE LOWER ABDOMEN^ 

n r D WILKIE, M D M Cn , F R C S (Eng and Ldjn ), F R S (Edin ) FACS (Hos \ 
Edinbuhch, Scotland 

Professor of Surgery in Edinburgh University 


T he difficulties of diagnosis in appendi- 
citis I btlie\e, are due largely to a 
failure of man> to appreciate the funda- 
mental facts of the pathology of acute appen 
dicular disease Until we realize that there 
ire two separate and essentially different 
acute diseases of the appendix — the one acute 
inflammation of its will, the other acute 
obstruction of its lumen, each with its own 
patholog> and its peculiar clinical picture, 
we shall continue in greater or less confusion 
in interpreting the clinical manifestations in 
different cases 

ACUTE APPtKDICITIS 

An acute infection of the wall of the 
appendix is of common occurrence and gives 
rise to sjmptoms constitutional in type, such 
as might be antiapatcd in a lesion primarily 
infective — thus malaise, loss of appetite, rise 
of temperature and pulse rate, coated tongue, 
epigastric discomfort, often amounting to 
pain, sometimes vomiting, and later some 
ngidit> and tenderness m the nght iliac fossa 
Ihc milder degrees of such disease must often 
come and go without the ph)siaan being 
cilltd on cither for diagnosis or treatment 
Ihc ‘^carrcal, stenosed, and fibrosed appen- 
dices so often found ore witness to such past 
inti possil)!> forgotten attacks Progressive 
inflammation ma\ result however, and when 
an earl) diagnosis is made, prompt operative 
interference is the wisest course 

ACLTt AlPENDlCULAR OnSTRUCTION 
lor this disease a preceding attack of in 
fl-imnnlion is usualij responsible A stenosis 
near the proximal end of the appendix has 
iximpromiscd the free ingress and egress of 
facal matter A ^wrlion of retained fxcal 
content hardens to form a concretion, and 
then at some lime, usualK without warning, 
the peristaltic action of the appendix drives 
the concretion into the narrow stenosed area 

• Rc»J U'lMc Ibe CliakU Coogrtu e{ tb« Acer 


and there impacts it The appendix is now 
completely obstructed, with what result^ 
This question can be answered most simpl> 
by reference to animal experiment If one 
ligates the appendix of a rabbit at its proximal 
end, leaving the meso appendix with blood 
suppl> intact, one finds that the sequel de 
pends entirely on the content of the appendix 
at the time of obstruction If the appendix 
was empty, a mucocele slowly develops, with 
no apparent disturbance of the animal’s 
health (Tig i) If a small amount of fiecal 
matter was contained withm the appendix 
the latter becomes distended with pus and 
an emp>cma of the appendix results (Tig 2) 
If a considerable amount of foical matter is 
pressed from the ca.cum into the appendix 
before the ligature is applied, the animal is 
always dead within 24 hours from a gangre 
nous perforated appendix (Tig 3) An isolated 
loop of ileum m the cat behaves similarly 
under the same conditions (3) 

Exactly the same sequel of pathological 
changes occurs in the human subject w hen the 
appendix becomes obstructed, the degree of 
pathology depending on the amount of fxcal 
content at the moment of obstruction (Tig 4) 

Clinical picture in acute appendicular ob 
struclion Iht patient is suddenly seized with 
acute cramp like pain m the epigastric re- 
gion, just above the umbilicus, and vomits 
Ihe pam gradually subsides but returns in 
spasms, usually with repeated vomiting 
Trcqucntl) the attack starts during the night, 
and for the first 6 to 8 hours there may be 
no rise of pulse or temperature, even though the 
appendix may by this time be well on the 
way to gangrene The patient usually looks 
ill and realizes that something is senou'-ly 
amiss in his abdomen 1 here is almost alw ay s 
some tenderness and rigidity in the nght 
lower quadrant 

Such a case should be treated with the 
promptitude and immediacy of an tnlcslmal 

aaC«J(i«(>rSurtKmi Moatfril October ioj6 
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ns I 

Fjg I Erpenmental appendicular obstruction in Ihe 
rabbit Silucocele of appendix Animal in good health 
killed 2{ daja after ligature of protinul end of empty 
appendix 

Pig a Eeperimental appendicular obstruction in Ihe 
rabbit Empyema of appendu lo d 3 >s after ligature of 


Tig a lie 3 

protimal end of appendix containing small quantity of 
txcal matter 

Fig 3 Expenmcntal appendicular obstruction in the 
rabbit Gangrene and perforation of appendu tvith death 
24 hours after ligature of proximal end of appendix con 
tairung much fxcal matter 


obstruclion which it reall> is, othenvise per 
foration into the free peritoneal ca\il> will 
result in the evacuation of the pent up de 
composing fajcal matter with disastrous con 
sequences Immediate operation with a free 
abdominal incision so that the distended 
appendix maj be freely exposed to view de 
livered and ^emo^ed without rupture is the 
only rational treatment If the appendix is 
removed without perforation even though 
it be gangrenous no peritoneal drainage is 
necessary 

Expectant treatment in acute infections 
There can now be no doubt that when acute 
disease of the appendix is diagnosed in its 
early stages immediate operation should be 
earned out This is the only safe rule for 
general application When a case of appendi 
atis IS not seen or is not recogmzed until the 
fourth day however the question of opera 
tion IS a much more difficult one to decide 
If there be general distention or if a firm m 


flammatory mass be felt and there is no defi 
nitc evidence of a considerable collection of 
pus if the patient s general condition is fairly 
good and the pulse below no it is wiser to 
treat on expectant lines with morphia hot 
fomentations and proctoclysis If a localized 
abscess develops this may be evacuated The 
great majority of these patients who have 
successfully weathered the pentoneal storm 
for 4 days will recov er A meddlesome opera 
tion will prcapitate a goodly number of them 
into a critical condition which may terminate 
with death A good -rule is to ask oneself in 
the early cases whether there is any good rea 
son why one should not pursue the safe course 
and operate and m the late cases in reason 
ably good condition whether one is justified m 
interrupting the natural process of cure which 
IS by that time well established To operate 
on all cases at once no matter at what stage 
they are recognized is to allow reason to be 
overruled by prejudice 
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Tig 4 Acute appendicular obstruction Retrocxcal appendix exposed 16 hours 
after onset of symptoms Inset shows appendix opened concretion impacted at antle 
Decomposing fluid fxcal matter filled distended and gangrenous distal portion 


Two Other groups of cases are, I believe, 
best treated on expectant lines, namely, the 
pentomtis associated with acute gonococcal 
salpingitis T-nd that associated with acute 
diverticulitis of the peUic colon, the latter 
usuall} in stout individuals Unless a definite 
abscess be present, no help is given by opera- 
tion in such cases 

DRAINAGE IN LOWER ABDOMINAL 
INFECTIONS 

There has been at all times a tendency to 
standardize our treatment of abdominal in- 
fections Thus a period of peritoneal la\age 
was succeeded by an era of dry surgery, the 
fashion of free and multiple drainage was 
followed b> a swing back to no drainage at 
all I would appeal for destandardization in 
our treatment of such infections Prejudice 
m favor of one particular line of treatment in 
all cases can only reduce the chances of re 
coverj m some cases While the remarkable 
recuperativ e power of the undamaged perito- 
neum ma> be trusted to deal with all moder- 
ate infections, prov ided no gross foreign mat- 


ter IS left within it, it is equally true that 
where ragged and especially oozing surfaces 
arc laid bare a dram to the damaged area is 
logical and helpful surgery 

ABDOMINAL WALL INFECTION 
In many cases in which a gangrenous or 
a perforated appendix has been removed 
a dram inserted, and the abdominal wall 
stitched up, the first few days after operation 
are marked by considerable constitutional 
disturbance which clears up about the fourth 
day, when some foetid discharge escapes 
alongside the dram This discharge comes not 
from the peritoneal cavity but from the ab 
dominal wall This sequence of events is most 
marked m stout subjects 

The abdominal wall is much less capable of 
dealing with infection than is the peritoneum, 
and it lb peculiarly susceptible to the attack of 
anaerobic organisms, especially when non- 
vital tissue m the form of buried sutures is 
present A much smoother postoperative 
course is ensured m such cases by bringing 
the peritoneum and muscular tissues lightlj 
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together by silk worm gut sutures the ends of 
which are brought out at the same side of the 
^\ound and tied o\er a piece of rubber tubing 
or through a button and the wound in the 
skin and subcutaneous fat left wide open and 
packed with gauze If a Carrel tube is m 
serted under the gauze peroxide of hydrogen 
may be injected from time to time and the 
eventual remo\ al of the gauze at the end of 4 
days rendered easy and painless The wound 
is then strapped and healing m the end is 
more rapid and complete than in the wound 
primarily closed where suppuration with 
sloughing of aponeurosis is so apt to occur 

CECOSTOU\ IN ACtn'E INFECTIONS 
It IS common knowledge that the develop 
ment of a fscal fistula in a bad peritonitis 
case following appendicectomy is frequently 
followed by an immediate improvement m the 
general condition of the patient Of late 
years I have been impressed b\ the comfort 
and benefit given by performing a valvnilar 
tube cscostomy in late cases of appendiatis 
in which a distended cxcum is a feature 
Such a valvular opening does not delay con 
valescence and saves much suffering and dis 
tention during the early postoperative period 

JTEJUNOSTOIIV IN THE OBSTRUCTION OF 
PERITONITIS 

A postmortem study of cases dying of so 
called peritonitis 5 to 10 day® after operation 


for acute appendicitis convinced me that 
intestinal obstruction accounted for death m 
quite 75 per cent of cases That quite recent 
lymph adhesions may cause a fatal small 
mtestinil obstruction w is readilv demon 
strated by experiment ('4) 

Victor Bonney fi) emphasized the value oi 
jejunostomy m these cases and Sampson 
Handley (2), in his paper on ileus duplex, 
re afHrmed and extended those observations 
The presence of colicly pain with distention 
some day s after the primary operation is the 
indication for jejunostomy which must be 
done sufficiently high to dram the upper 
jejunal loops where the toxic content lies If 
performed by a valvular method and through 
the omentum as recommended by C H May 0, 
It need leave no fistula and is a truly life 
saving operation 

In conclusion I would appeal for an open 
mind in dealing with lower abdominal infec 
tions a problem with such diverse manifesta 
tions and complications that no standardized 
methods can meet all contingencies Let us 
regard each case as a problem in itself to be 
dealt with under the dictates of sound surgical 
prinaples 
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EXCISION or ULCER OF THE DUODENUM' 

By L ST VRR JUDD, AI D , F \ C S and GUNTHER \\ NAGEL AI D Rochester, Mivnt.sot\ 

I>i>ision«f Surgrry &la>oClnic 


T he opention for erasing ulcers of the 
duodenum has not gamed m popuhnt> 
to an> greit extent for t;\o reasons 
first, the results of gastro enterostom> ^\hen 
performed for this condition have usually 
been satisfactory, and second unless the first 
portion of the duodenum is free and mobile 
excision of an ulcer is technically very diffi 
cult Unless it IS possible to excise the ulcer 
with just as little risk and as good a prospect 
of satisfactory results as attends gastro 
enterostomy then there is no occasion for 
exasion 1 he ideal operation for any condi- 
tion is one that remov es the lesion causing the 
trouble with the minimum of disturbance and 
leaves the least possible chance of recurrence 
If It were not for the occurrence of second 
ary ulcers m the jejunum m some cases after 
gastro enterostomy the results of this opera 
tioa in cases of duodenal ulcer would be al 
most perfect Jejunal ulcer does not occur as 
often following gastrojejunostomy as some are 
trving to make us believe but it docs form at 
times It IS impossible al present to estimate 
how frequently it occurs or to specify the 
type of case m which it is liable to develop 
1 he most interesting phase of the problem is 
that certain persons seem to have a prcdis 
I>osition toward ulcer and that in such persons 
ulcer will form repeatedly in spite of the 
eradication of all foci of infection and not 
withslandmg the most ngid m imgcmcnt and 
dictarv precautions from the lime of the 
opention 

It was a case of this kind that aroused our 
interest m the possibilitv of elaborating «;ome 
procedure bv which the ulcer could be rc 
moved and gastrojejunostomy avoideel The 
patient was a voung man who for many vears 
had had «iy mptoms suggesting duoden il ulcer 
He had had sevcril courses of treatment bv 
the late Dr Sippv and on each occasion had 
l)ten completely relieved of all of his svmp 
toms during the time that he was under treat- 
ment J hev recurred however as soon as he 
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\ aned the routine 1 he nature of his business 
made it very difficult for him to follow the 
plan laid down for him He prepared for 
operation with the hope of being completely 
and permanently relieved of all of his symp- 
toms At operation gastro enterostomy'^ v\as 
performed for a small ulcer found on the ante- 
rior surface of the duodenum Shortly after- 
ward symptoms recommenced m spite of the 
rigid dietary regimen that he had maintained 
Tour weeks later an ulcer at the stoma was 
obstrved under the roentgen ray \t the 
second operation the ulcer was excised and the 
stoma enlarged The patient was advised to 
continue the ngid management that had 
originally kept him free from sv mptoms 
After 3 months the resumption of a regular 
diet precipitated an immediate return of the 
sv mptoms The roentgen-ray showed do 
formity of the stoma characteristic of jejunal 
ulcer Ihc patient returned willing to try 
further operative work At the third opera- 
tion the gastro enteric anastomosis was taken 
down find a small ulcer of the duodenum 
excised Complete relief of symptoms fol- 
lowed This indicated to us that simple 
excision of the small ulcer m the first place 
would have saved him the other two opera- 
tions This happened about 14 y ears ago and 
since then wc have exased all ulcers of the 
duodenum when it seemed possible to do so 
The method of operating which we now use 
has been evolved from earlier methods In 
the earlier cases we simply excised the ulcer 
and closed the opening in the duodenum so as 
not to interfere with the intestinal lumen In 
no instance did wc attempt a plastic operation 
on the pylorus In some of these cases the 
s\ mptoms were not completely relieved but 
the ulcer did not recur We then extended the 
operation by dividing the pvlonc sphincter 
after cxasing the ulcer The ultimate results 
in the'^e ciscs were the same as in those m 
which nothing had been done to the pvlorus 
but because of the larger opening on the 

l.Mx.1 tiia Dnhilh Octol^ 14 jgHS 
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stomach 'Side the operation ^as techmcilK 
easier to perform Certain of the s>mptoms 
in cases of ulcer arc the result ot tension and 
spasm due to the action ot the sphincter It 
uould 'seem adMsahlt m all operations for 
ulcer to perform some operation that uould 
permanentlc do with the acti\it> of the 
sphincter Plastic procedures such as dia iding 
and suturing m opposite directions do not 
seem to abolish the sphincter action for ani 
length of time Following most plastic opera 
tions which include dnision of the sphincter 
there is still a <^phmcter action It maa be 
slight at first but after complete healing it is 
usualh just as active as before the plastic 
operation We believe that this condition is 
the cause of the high percentage of unsatis 
factorj re-.uUs following plastic operations on 
the pjloru« 

Apparentlj the onlj method of destroving 
sphincter activit> at the pvlorus is to remove 


all or part of the muscle Remov al of all of the 
muscle necessitates complete pvlorectom> 
This seems a more formidable operation than 
Is warranted in cases of Simple duodenal uker 
and moreover it mav be followed bv scar and 
contracture interfering with the lumen A 
much more conserv ativ e and simple operation 
lb the exasion of the antenor half of the 
pvlonc sphincter together with the cap of the 
duodenum and the ulcer (Fig :) In most 
rases the ulcer occurs in the cap of the duode 
num and enough of the duodenum ma> be 
removed to justify clas'^ifving the operation as 
partial duodenectom> When this portion 
of the duodenum has been removed and the 
antenor part of the sphincter excised the two 
openings one at the low er end of the stomach 
and the other at the upper end of th» duode 
num stand out just as the two openings of a 
gastro enterostomy after the postenor row of 
sutures has been put in The technical steps 
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of the operation are not difficult so long as the 
tissues are well cTposed, and exposure is readi- 
Iv earned out if the operation is not attempted 
m cases m which the ulcer is some distance 
from the pylorus or in which the duodenum is 
too firmlv fixed to be readily mobibzed 

MULTIPLE ULCFRS 

It IS likeU that single ulcers do occur but 
it IS probable that in most instances more 
than one ulcer is present in the duodenum 
hfany times we ha\e been able to demon- 
strate sexeral ulcers in a small piece of tissue 
exased Howexer, we have often found areas 
of duodenitis ivithout being able to demon 
strateanj true ulceration Since weha\e been 
cxasing the affected portion of duodenum m 
cases of this kind, we ha\e had a better oppor- 
tunity to study the surgical pathology of the 
duodenum and hax c been espeaally impressed 
by the number of cases in which more than 
one ulcer is found, b> the frequency ivith 
which duodenitis is encountered and bv the 
constant as'^oaation of ulcer and an area of 
duodenitis on the posterior surface m the 
mucous membrane, about i centimeter below 
the pvlorus Often an ulcer occurs m this 
situation, but many times there is no demon 
suable ulcer but a congested, easily bleeding 
mucous membrane More than 95 per cent of 
all ulcers of the duodenum occur within two- 
thirds of an inch of the pylorus If an ulcer is 
found on the posterior surface in addition to 
that in the anterior portion, it should be ex- 
cised through the opening made be the re 
moaal of the cap (Fig 2) It is often difficult 
to txaic the posterior ulcer complcteh but it 
can be readily destroyed by the cautery or 
clipped out in pieces and this surface sutured 
o\er We ha\e often treated postenor ulcers 
in this manner and with xerv good results If 
the po^ttnor legion is duodenitis, it is not nec- 
to do any thing to it 

^PEUVL INDICATIONS lOR EXCISION .\KO 
rXRTIlL DUODFNECTOMX 

W e ha^ c not felt justified in performing the 
operation in all cases of duodenal ulcer so far, 
but ha\e confined it to tho^c in which hamor- 
ihage 15 a predominant semptom Gastro 
enierostomN is often followed by recurrence of 



the bleeding W^e prefer excision and partial 
duodcnectomy when the patient is young, 
espeaally if the history is short Many such 
patients can be cured by medical manage- 
ment but failure to respond demands opera- 
tion We behex e this operation offers all that 
gastrojejunostomy docs and the removal of 
the ulcer as well Small ulcers max be over- 
looked and rarely new ulcera may form after 
the operation, but the ulcer will not recur as 
frcquentlv as the jejunal ulcer occurs after 
gastro entcrostomx The recurrence of an 
ulcer in the duodenum is not as serious a 
matter as a jejunal ulcer Partial duodenec- 
tomy should be chosen in all cases in which it 
can be earned out with no greater nsk than 
attends gastro enterostomx 

LIMIT VTIONS OF TIIF OPERATION 

So far we have not tried exasion and partial 
duodencctomy when the duodenum is firmly' 
fixed, but we arc extending its application 
each year The duodenum can be mobilized 
to an extent not re ilizcd until w c actually trx 
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it We ha\e not felt that this, operation was 
indicated in cases m which because of long 
standing inflammation the entire upper por 
tion of the duodenum was concerted into a 
hard cord In these cases there is great dilata 
tion of the stomach and marked thickening of 
its wall and no good tissue in the duodenum 
wath which to perform the techmcal steps of 
the operation 

Fixation of the duodenum and defonmt> 
resulting from long standing trouble neces 
silate gastro enterostomy in about h.df of the 
cases of duodenal ulcer although the applica 
tion of partial duodencctomy is being gradual 
\y extended Apparently the tissues of this 
portion of the duodenum and the lower end 
of the stomach are not disturbed b\ the 
opcntion for there has not been a single 
techmcal failure m any of the cases in spite 
of the fact that in some cases sutures were 
placed with difilculty and under considerable 
tension Healing has ensued without leakage 
in all cases 

RESULTS OF OPERATION 

In attempting to estimate the results of this 
operation one must consider the question as 
to what will prevent the formation of other 
ulcers after the original ulcer has been ex 
ased Until w e know more about the etiology 
of these conditions this question will have to 
be answered by actual experience with ca es 
As the report of cases shows there ha\e been 
a few instances m which new ulcers formed or 
email ulcers were oxcrlooked at the time of 
operation If the uker is the result of an 
infectious process at a remote point then 
prevention of recurrence of ulceration will 
depend on attention to all of these foci of 
infection Bv isolating strains of organisms 
from tonsils and teeth in cases of duodenal 
ulcer and infecting the blood stream of am 
mals with these organisms a le«ion of the 
duodenitis tvpe can be produced in a rather 
high proportion of the animals Orgamsms 
can be found in the ti sues of expcnmentalK 
produced ulcers It seems that there has 
been considerable ev idence presented recently 
which would tend to support the infection 
theory of the formation of ulcer If on the 
other hind the ulcer vs the result of some 


physiological disturbance then some changes 
must be made which will affect physiological 
processes The last senes of cases m which a 
considerable part of the sphincter was actually 
removed have shown sufBcient improvement 
in results to justify this procedure A care 
ful follow up of all the cases indicates that 
recurrence of ulcer following this operation is 
rare 

At first we were verv cautious m the appli 
cation of the operation but the results w ere so 
umfotmly good in the earlier cases that we 
have been led to perform it by preference in 
cases of duodenal ulcer We have further 
demonatrated that it is possible to carry out 
the technique satisfactorily in manv cases in 
which a few years ago we believed it was 
impossible 


TABLE I — CASES OF THE FIRST AND SECOND 


GROUPS (l88) 


Men 
Women 
Oldest 
\ oungesi 
\verage age 

Average duration of s>mptoms 


109 

>9 


CASES OP PlRST CROLP SPHINCTER 
NOT DISTURBED (14O) 
History previous to operation 
Ti-pical of duodenal ulcer 
T>pical and other symptoms 
Typical and hxmorrhaRe 
Not typical 

Operations previously performed 
Vppcndcctomy 
Gastro-enterostomy 
Caslro-enterostomy and app< ndectomy 
Cholecystectomy gastro-enterostorny and 
appendectomy 

Decision of gastric ulcer and gastro-enteros 
tomj 

Appendectomy and pelvic operation 
Miscellaneous operations 
rcanunalions 

Roentgen raj Duod nal ulcer 
Drformed cap 
Gastric and duodenal ulcer 
Gaslrojejunal ulcer 
Indeterminate 
Obstruction {included m 
ulcers) 

Gastnc analysis (Groups i and ?) 

Combined acids (averaoC) 
Free acids (average) 

Operation 

F aoston of ulcer 

Eccision of ul er and appendectomy 
Excision of ulcer appen icetomy and chole 
cystecVoBij 


95 

a? 


3 

7 

97 


S 


55 

40 

as 

96 

6 
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Excision of ulcer and cholecj’stectomy 2 

Excision of ulcer and choledochotomy i 

Excision of ulcer appendectomy cholec>s 

tectomy and choledocliotomy i 

Excision of ulcer and cholecystostomy 2 

Excision of ulcer and gastro enterostomj 
taken down * 

Excision of ulcer and gastro ertterostomy 1 

Excision of ulcer, appendectomj and gastro 
enterostomy * 

Excision of ulcer appendectomy and excision 
of jejunal ulcer , , j ^ 

Excision of ulcer excision of jejunal ulcer and 
gastro-enterostomy , . , * 

Exasion of ulcer, appendectomy and chole 
cystostomj . , , ^ x 

(Contact ulcer was cauterized m 15 of the above cases) 
Lesion 

Duodenal ulcer *3® 

Duodenitis 

Cholelithiasis 5 

Gastrojejunal ulcer " 

Postoperative sequel® 

Bronchitis * 

Bronchopneumonia 3 

Infected wound 2 

Phlebitis * 

Died* * 

Results from 4 months to 3 years after operation 
Patients heard from 

Cured 57 6i 

Greatly benefited 

Slightly benefited *3 *4 

Failure *9 2* 

Total number benefited 80 87 

Examinations 

Roentgen ray Cap deformed i2 

Duodenal ulcer i 

Duodenal ulcer with enlarged 
stomach 4 

Negative J 

Gastric analy sis 

Combined aads (average) 51 

Free acids (average) 33 

Postoperative details 

One patient developed gall stone colic 
several years after operation and the gall 
bladder was removed viith relief of symp 
toms the duodenum was normal in appear 
ance at the time 
Failures 

Operation for ulcer after 3 years details 
not known 1 

Gastroenterostomy elsewhere 3 years 
later, complete relief after operation i 

Gastro-enterostomy elsewhere complete 
relief after operation i 

Deaths 

One patient died 4 months after operation 
Besides excision of ulcer the gall bladder con 
taming stones was removed and the common 
duct explored and drained one stone being 
found in the ampulla The immediate cause 
of death was acute nephritis One patient 
died 7 months after operation The home 


•BothpitientsdieiJtrombronchopneuTnonia 0 

after operation In one a gastrojejunal ulcer w 
otner ease was uncomplicated 


4 days and 01 


Per Num 
cent her 

physician diagnosed cancer of the stomach 
No details are available 


CASES OF SECOND CROUP, SPHUhCTEE CUT 
BUT NOT EXCISED (48) 

History previous to operation 
Typical of duodenal ulcer 
TyTMcal with other symptoms 
Typical and haimorrhage 
Not typical 

Operations previously performed 
Appendectomy 
Gastro enterostomy 
Gastro enterostomy and appendectomy 
Appendectomy and pelvic operation 
Perforating ulcer drained 
Other operations 
Examinations 

Roentgen ray Duodenal ulcer 

Gastric and duodenal ulcer 
Gastrojejunal ulcer 
Indeterminate 

Gastric analysis (Groups i and 2) 

Combined acids (average) 

Free acids (average) 

Operation 

Excision of ulcer 

Excision of ulcer and appendectomy 
Excision of ulcer and cholecystectomy 
Excision of ulcer appendectomy and chole 
cystectomy 

Excision of ulcer and gastro-enterostomy 
taken down 

Excision of ulcer gastro enterostomy taken 
down and excision of jejunal ulcer 
Excision of ulcer appendectomy and gastro 
enterostomy 

(Contact ulcer cauterized m 9 of the above cases) 
Lesion 

Duodenal ulcer 
Duodenitis 
Ulcer and duodenitis 
Gastric and duodenal ulcer 
Cholelithiasis 
Gastrojejunal ulcer 
postoperative sequelae 
Bronchitis 
Pleurisy 
Infected wound 
Secondary ha.morrhage 
Pulmonary embolus and phlebitis 
Died 10 days after operation from peritonitis 
(ulcer had been excised and gastro enteros 
tomy performed) 

Results 

Patients heard from 


Cured 53 

Greatly benefited 20 

Failure (one gastnc resection elsewhere three 
years later) 2 7 

Total number benefited 73 

r xaiQinations 

Roentgen ray Cap deformed 
Duodenal ulcer 


Duodenal ulcer with enlarged 
stomach 

Gastric analysis 

Combined acids 
r ree acids 


40 

7 

3 


53 

40 

16 

^5 

3 


43 

3 

8 


66 

47 
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TABLE n — CASES OF THE THIRD CROUP (85) 


■^ren 

omen 

Oldest patient 
\ouiigest patient 
Average age 

III too’ previous to operation 
A\ erage duration 01 symptoms 
Typical of duodenal ulcer (12 with hxmor 
rnage) 

Typical of duodenal ulcer with other symp 
toms 

Not t>-pical 

Operations pre\ lously performed 
\ppendcctomy 
Gastro-entetostomy 
Appendectomy and cholec>'stectomy 
Appendectomy and pelvie operation 
Suture of perforating ulcer 
Hernia 
Examinations 

ronlgenray Duodenal ulcer 
Deformed cap 
Gastric and duodenal ulcer 
Obstruction 

Gastric analysis 

Combined acids (average) 
Tree acids (average) 


Castroduodenostomy and appendectomy 
Gastroduodvaostomy and cliolecvstcctomy 
Gastroduodenostomy appendectomy and 
taking down gastro-entcrostomv 
Ga troduodenostomy appcndevtoniy and 
cholecystectomy 

Castro luodcoostumv appendectomy an! 

cauteo to contact ulcer 
Gastroduo lenostomy and knife excision of 
contact ulcer 
Lesions 

Ulcers of anterior wall 
Multiple ulcers 
Ulcers of posterior wall 
Contact ulcers 
Gastric and duodenal uker 
Duodenitis 
Spastic pylorus 
Cholelithia is 
Postoperative setiucli 
Normal 
Pneumonia 
Pleurisy 
Phlebiti 
Died' 

r 

results from 6 months to 2 years after op ration 
Patients heard from 

Cured 6 

Greatly benefited r 

Slightly benefited j 

Died 

Total number benefited 5 

»riv»days fir c* tion AedMs niwdut % o 


Postoperative details 
(infill of diet 
Not careful of diet 
Gamed in weight 
Normal weight 
Lost in weight 

llxmaitmcsis 15 months after operation 


Examinations 
Roentgen ray 


Gastric analyi 


Negative 

Duodenum deformed 
Duodenum deformed and 
stomach enlarged 

Combined acids (average) 
Free acids (average) 


Number 


33 
19 

34 
9 
3 


75 

55 


The <hta in Tables i And s ttere taken from 
three groups of cases In the first group the 
ulcer ttosevcised without touching the pj lone 
sphincter In the second group besides the 
excision of the ulcer, the pylorus t\as cut 
across but no portion of the muscle aaxs 
erased (Table i) Tlic&c operations tttre all 
performed from s to lo > ears ago In Tabk 2 
the data ttcrc obtained from a studt of a 
group of cases m which the cap of the duode 
num was erased together with the anterior 
portion of the pyloric sphincter In studying 
groups of cases statistically we must keep m 
imnd that there arc man\ sources of error 
The immediate results of this operation arc 
\cry gratifying and conrale&ccnce is usually 
\cr> smooth and free from romiting reten 
tion and gastnc distress The operation is 
carnetf out with the stomach and the duode 
num open U ith ordinary precautions against 
soiling the wound has healetl well Aharez 
has studied a number of these ca cs a or 3 
weeks after operation and has found that in 
some of them the stomach is a httlc slow m 
emptying In all of the cases studied seaeral 
weeks after operation the emptying time was 
normal In no case has there been stneture 
or narrowing of the duodenum The gastnc 
acids are reduced after the operation but not 
quite to the extent that follows gastro 
enterostomy In most instances shortly fol 
lowing the operation the gastric aads were 
practically normal In making roentgeno 
logical examinations after operation on the 
duodenum, one must bear m mind that the 
deformity which results from the operation is 
much the same as that yyhich results from a 
duodenal ulcer, so that the roentgenologist 
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can be of very little service in deading wheth- 
er an ulcer has recurred m these cases In 
some instances the roentgen-ray shows verj 
little deformity 

Besides the cases reported here, excision of 
ulcer, partial resection of sphincter and gas- 
troduodenostomy, have been performed in 120 
additional cases, but too recently to justify 


a report on the ultimate results The imme- 
diate results have been just as satisfactory, 
with no mortality 

As a result of several > ears’ expenence with 
cxasion and partial duodenectomy, w e beliea e 
that, when it can be satisfactorily carried out, 
It has distinct advantages over gastro- 
enterostomy 


THE ETIOLOGY OF EMPYEjMA^ 
Hemothorax in InioPAxmc and Postoperative Empxema 
By duff S ALLEN, M D St Louis, Missouri 


T he factors which lead to the produc- 
tion of an empyema are not fully un- 
derstood Why does one patient devel- 
op empyema whereas a second patient with 
apparently an identical condition does not^ 
This IS an appropriate question in regard to 
all types of acute empyemata 
The purpose of this paper is to present a 
study of one of the etiological factors of 
empvema followang intrapleural operations, 
namely, the relation between hTmothorax 
occurring at the time of the operation and 
empyema followang a thoracotomy in a chest 
not previously infected In addition to this, 
we will discuss the relationship between spon 
taneous haemorrhage into the pleural space 
and the occurrence of idiopathic acute em- 
pyema associated with or following pneu- 
monia 

rOSTOPERATIVE EiTpYEMA 

The risks which the patient who has had a 
thoracostomy or a thoracotomy encounters 
during the postoperative period are, of course, 
those risks which follow every major opera- 
tion, but there are additional and unique nsks 
which follow intrapleural operations In the 
mam, these speaal nsks are those of asphyxia 
and empyema 

Asph\xia, when it occurs after an intra- 
pleural operation, usually follows a thora- 

‘From ihe Dfpartmentof Surgery Wasbrngton Unive 


costomy, such as in the earlv drainage of an 
infected pleural cavaty, and, here like the 
asphyxia which may occur during the opera- 
tion, It IS the direct result of an open pneu 
mothorax It is at once evident that such post- 
operative asphyxia is not likely to be encoun 
tered in patients who have had their pleural 
cavities obliterated by adhesions or in whom 
the inasion into the pleural cavity is firmly 
sutured at the end of the operation In the 
latter cases — those with thoracotomy — the 
svmptoms of asphvxia may result, however, 
from an accumulation of any kind of fluid, 
postoperativ ely , in the pleural cavity 
The effects of postoperative asphyxia m 
cases with thoracostomy had not been thor- 
oughly studied nor had their significance been 
fully recognized prior to the epidemic of in- 
fluenza and empyema dunng the World War 
The experimental w ork of Graham and Bell ( 6 ) 
emphasized the fact that when the vatal ca- 
paaty is low , such as is commonly found in an 
acute empyema assoaated with a pneumonia, 
the danger from asphyxia resulting from an 
open pneumothorax is present not only during 
the operation" (thoracostomy) but persists 
throughout the days following the operation 
In such cases, with low vital capaaty, death 

•Tbecntinsinswlijch were raistd by many against tbesigaificance of 
thu work base beenanswetel and the original work has been estended 
la a Kceot Ilarvc> lecture by Graham eaiitled Vlteratioas of Intra 
plearalPressureand rheif Significance HeJictne ,i, 4,^ 
iity School of Medicine and Darocs Hospital St Louis 
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from asphjxn is not an infrequent post 
operatne result of the open drain'tgc ol the 
pleural ca\nt\ The recognition of this fact 
has compictelj rtsolutionizccl the surpcil 
management of acute empjema from a pro 
ceilure i%hich contemplated thoracostoms as 
soon as an infection of the pleural caxalj was 
diagnosed to a procedure \\ hich ad\ ocates pro 
crastination of open drainage until adhesions 
between the pleura of the lung and the costal 
pleura ha\e cffectiacli walled off the empac 
ma or until the aatal capaats has increased 
owing to the subsidence of the pneumonia 

Such rational procedures when appliwl to 
aspects of intrapleural surgcr\ other than 
that for empjema should be and thej have 
been of great value The intentional produc 
tion of adhesions between the costa! pleura 
and the pleura of the lungs is often carncil out 
before a thoracostomy or a thoracotomv is 
attempted The vatal capacity maintains its 
important rOle 

Empyema following uncomplicated thora 
costomy or thoracotomy is unfortunatelv a 
serious and an all too frequent event Iht 
causes for the occurrence of empyema after 
‘clean ’ operations upon the plcunl cavitv 
have not been fully rctognizctl (^ur exptn 
mental work reported here bears dircctlv upon 
one of the causes of such postoperative tm 
pyema 

It has long been ob*«cr\td that a M.nous 
empyema follows thoracotomy wath i much 
greater frequenev than the fnquenev with 
which a senous peritonitis follows laparotomy 
The occurrence of such an cmpvcma has been 
variously ascribed to (il the risult of the open 
pneumothorax and its accompaniing * open 
tive insults ' to the pleura at the time of the 
operation (2) the result of excessive aspira 
tion of bactena during the operativ c proccilurc 
and, in thoracostomies of continued aspira 
tion of bacteria after the operation had been 
finished, and (3) the result of a remaining 
closed pneumothorix after completion of a 
thoracotomy 

It is not our purpose to deny the possibility 
of the role played by any one of these three 
mentioned etiological factors m the proiluc 
tion of an empyema following inlrapleura! 
Operations but rather to stress the importance 


of hxmothorax as an etiological factor of 
empycmi 

A bntf elucidation of the above mentioned 
factors which have been consulerctl most fre 
quentU as the causes for cmpycmi following 
chest ©iierations is ntccssarv for the projxr 
perspective to our cxi>cnmental work rtporlctl 
here Oft the rtlationslup of hxmothorax to the 
production of empyema 

Iht tfltct of an open pneumothorax in the 
occurrence of empyema following a thora 
lotomy v\ xs first stwlicd bv Noctrelfia) Ina 
comprehensive experimental study he found 
when bacteria were injected into the pleural 
cavitv after an optn pneumothorax had been 
produccil by a thoracotomv that empyema 
fullmvcil much more rapidh ami more fre 
qucntly than when the same amounts of the 
same culture of Inctcna were injected into the 
pleura! tavaty without the production of an 
open pneumothorax ife considered this dif 
firencc m su'ccplibihlv of the pleura to in 
fiction to l>c due mamlv to the effect of the 
air upon the pleura as well as to the possible 
deleterious effect upon the circulation within 
the lung resulting from a collapse of the lung 
Itself hcgel (14) rciHalwl these experiments 
of Noet/cl ami found similar results He al o 
considered the increased susceptibihtv to cm 
pyema following an open pneumothorax to 
ix due to the cflccis of the pneumothorax 
such IS drying and cooling of the pleura but, 
in addition to these to the mechanical insults 
to the pleura such as that tiue to rubbing bv 
compresses or by the hand of the operator and 
to the trauma resulting from the careful wip 
ing out of the blood in the pleural cavity 
iRgtl noted the presence of a bxmorrhagic 
fluid in the plvural cavitv soon after the thora 
coloray He considtrcd this hxmorrhigic 
fluid to be the result of the infection m the 
pleural ca\ ily Our experimental cv idcnce m 
contrast to this indicates that the blood had 
been present m the pleural cavitv before the 
infection had been established and that this 
hxmorrhage into the pleural cavity had aided 
in the establishment of the infection 

Aspiration of many bacteria into the free 
pleural cavitv is jiosMble m any operation 
which protJuces an open pneumothorax We 
have not found the report of definite evidence 
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ExPERIMTNTXI. HiEMOinOR-W AS \N Eti 

OLOCIC. 4 L Factor in the Production of 
EiIPVEiI\ 


THORACOTOMT 

The important i6le pla^ed bj a htmo 
thorax in the production of emp\ema came 
to our attention first m our carK eTpenmenlal 
work for inasion of the mitral \*aKe (2) In 
the first ‘'Cnes of the e expenments 21 thora 
cotomiea were performed of nhich the follow 
ing expermient la t\ pical 

Expcrtmcnlal Senes / E^p 14 knder 
ether antsthe la adminiatered through the 
Gesell Erhnger mtratracheal intcrmitttnt 
poame pre '^ure apparatus the lourth kft 
nb Is remo%ed subperiosttalK from Us pos 
tenor angle to the cn talrartihge Thepkutal 
caMt} is opened wndeh \nd th*. lift lung is 
packed awa\ from thi peniardium uith a 
large sheit ot moi't '^uk The pcniardium is 
over the base ot the left auncuhr ap 
pendage and the leli appendage is brought 
outside of the pencardmm The ba«i of the 
appendage IS clamped otT with a 'pectalh con 
itructed weakjaned nght angkd rubbir 
jacketed clamp The tip ot the ippendagi is 
inascd the end ot the carilio lope i- tied into 
the appendage and the clamp is removed from 
the ba.e of the appendage No bleeding fol 
low- The lens of the tardiscopc is pushed 
gentlj into the aunck which is inspected A 
cusp of the mitral \ alv e is identified bv ion 
and grasped between the knite blade and the 
lens The valve cusp I re m peefed and in 
Q'ed Moderate bleeding takes place around 
the cardioscope The lens end of the cardio 
scope is withdrawn info the left auncular ip 
pendage the appendage is ligated near it 
base and amputated The pericardium is then 
sutured 

The silk sheet is now remov ed from the 
pleural cavntv and the ma wn n the chest 
wall !=> closed The pleura and periosteum 
form the first lajer rhe> are Uosed bv a 
continuous .uture and just beiore the list 
sutch is plac^ the trachea is compressed 
around the mtratracheil tube bv the .mrpc 
thetist to expand the lungs fullv and thus to 
dnv e out all the air m the pleural cavatv This 
mcrea ed po-.iUv e pressure is maintained untd 
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the muvcli hvtr arc overlapped to make the 
wound air tight The w ound is closed without 
dnmace 

In this sents ol 21 Mpcnnicnls (Senes I) 
cmpitmn lollowct! the thoncotoms m iS 
mstanav s, per cent (Tlblc I) 

Ex f’ertmente} Senes II In the next ly ctin 
^utiM and smiihr CYperunents (Senes H) 
for inCKion ol the mttnl \aUe (Table I) 
emptema lollotictl the thoracotoms in onl\ 
tun instance, 7 per cent The same neid 
aseptic careful technique had been followed 
in both Sene, I and Sene, If 

The sudden cessation of the occurrence of 
cnipi enia n a, difficult to eaplam ^ thorough 
inaestigation a as made in both senes of all 
the detail, connected mth the operatnc pro 
c^ure such as the method, for slenlization 
olsupplia, sanitation of case, preparation of 
the field of operation disea e among the stock 
og axne-^ on the part of the personnel 
a anatnm in length of the duration ol the open 
pneumothoraa temperature and sanitation 
01 operating room trauma to the pleura and 
the ^stopetatie e care of the animal. There 
had Imn no notable a-anation m ana of the e 
detad, m either of the tao senes certainla 

^ madenee of empaema from S, to 7 per 

•m, e-rerimeittal aork tor cutting the 
mitral aalai aa, continued Our pninarj 
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E\^ERn^'^■TAt H^motiiorax as an Eti 

OLOGICAt, F \CTOR IN THE PRODUCTION OP 

EmPYI ilA 

TIIOR^VCOTOMT 

The important r6le pla\eci bj a h-eino 
thorax in the production of emp>ema cime 
to our attention first in our earlj experiment'd 
iiork for inasion of the mitral xiUe (2) In 
the first enes of the'^e experiments 21 thora 
cotomies w ere performed of nhich the follow 
mg experiment is typical 
Experimailal Senes I Exp 14 Under 
ether anxsthesia administered through the 
GeseU Etlanger intratracheal intermittent 
positive pressure apparatus the fourth left 
nb Is removed subpenosteallv from its pos 
tenor angle to the costal cartilage Tht pleural 
cavatj li opened widcU and the left lung is 
packed awav from the pericardium with i 
large sheet of moist silk The pencardium i» 
split over the bace of the left aunctilar ap 
pendage and the left appendage is brought 
outside of the pernardium The base of the 
appendage is damped off w ith a speci lUv con 
structed weak jawed nght angled rubber 
jacketed damp The tip of the vppendage is 
incised the end of the catdios».ope is tied into 
the appendage 4nd the damp is removed from 
the base of the appendagt No bleeding fol 
lows The lens of the cirdiscope is pushed 
gentlv into the auricle which is m'^pected A 
tu'sp of the mitral v alv c is idcntihed bj vision 
and grasped between the knife blade and the 
160*^ The valve cusp is re in^jiccted and in 
cised Moderate bleeding takes place around 
the cardioscopc The lens end of the cardio 
scope Is withdrawn into the left auncular ap 
pendage the appendage is hgated near its 
base and amputated The pencardium is then 
sutured 

The calk shoet is now removed from the 
pleural cavit) and the masion in the che^t 
wall is dosed The pleura and penosteum 
form the first h>er Thev are do^ed bv a 
continuous suture and just before the last 
stitdi Js placed the trachea is compressed 
around the intratracheal tube bv the an-es 
thctist to expand the lungs fullj and thus to 
dnveout all the air in the pleural cavntv This 
increased po^itiv e pressure is maintained until 
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the muscle h> ers arc ov erhpped to make the 
wound air tight The wound is closed without 
dr linage 

In this senes of n expenments (Senes I), 
cmpvema followed the thoracotomj m 18 
mstances 85 per cent (Table 

Expenmnital Senes II In the next 27 con 
«ecutive and similar experiments (Senes II) 
for inciMon of the mitral valve (Table I) 
empvenia followed the thoracotomv in onlv 
two instances 7 per cent The •^imo rigid 
aseptic careful technique had been followed 
in both Senes I and Senes II 

The sudden cessation of the occurrence of 
empj ema w as difficult to explain \ thorough 
investigation was made m both series of all 
the details connected with the operative pro 
cedure such as the methods for sterilization 
of supplies sanitation of cages, preparation of 
the field of operation disease among the stock 
dogs laxness on the part of the personnel 
aanalion in length of the duration of the open 
pneumothorax tfniperature and sanitation 
of Operating room trauma to the pleura and 
the postoperativ e care of the animal-' There 
had been no notable vanation in anj of these 
details m either of the two ‘‘erits certainlv 
not enough to explain the sudden drop in 
the incidence of emp>ema from S5 to 7 per 
cent 

This experimental work for cutting the 
mitral vaUe was continued Our pnmarj 
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object ^\as the de\elopment of a practicable 
surgical procedure for the relief of mitral 
stenosis, but the experiments had taken on an 
added interest in that they served for the 
study of the occurrence of emp> ema following 
a thoracotom> m a pleural cavity which had 
not been infected before the operation 
Experimental Senes III and IV A third 
senes oi experimental incision of the mitral 
valve (Senes III) was begun in December 
1922 (Table I) The same technique was 
followed as in Senes I and Series II Along 
with this Series III for inasion of the mi 
tral valve, a different operation was earned 
out upon the hearts of other animals (Senes 
TV) In this, Scries IV, a specially constructed 
needle, carrying a stout silk ligature, was 
passed blindly through the wall of the ven- 
tricle to enarcle the chorda; tendmea: of the 
mitral value, thereby producing a mitral 
stenosis (i) These tw 0 senes of experiments, 
III and IV, w ere carried on at the same time 
and thus the thoracotomies 0! the one senes 
were interspersed with the thoracotomies of 
the other series A thorarotom> for the trans 
auncular incision of the mitral valve per- 
formed on the one dav was often followed bv 
a thoracotomj for the transventricular liga- 
tion of the chordii tendinecc of the mitral valv e 
performed on the following da> and this latter 
operation in turn was followed b> the former 
operation on the third da> etc 
Twenty-two expenments were done for 
cutting the mitral valve (Senes HD of which 
only 3, or 14 per cent, were followed b> em 
p>ema, 18 expenments were done for tying 
the chorda; tendmeo; (Senes IV) of which 18, 
or 100 per cent, were followed b\ empvema 
Ihe individual expenments had been inter- 
laced the^one with the other m the two senes 
of similar thoracotomies, performed under 
almost exactly the same conditions of asepsis, 
with about the same durition of the open 
pneumothorax, the same opportunity for 
contamination of the pleural cavitv with 
bacteria, practically the same amount of 
trauma to the pleura, and under the same 
extraneous conditions Why should the one 
senes of thoracotomies (Senes III) be at- 
tended with empy ema in onlv 14 per cent of the 
animals, while its concurrent series (Sen^ 
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IV) was being attended with empyema in 
every experiment 100 per cent? (Table I ) 
The high percentage of empyema following 
attempted ligation of the chorda; tendine'e of 
the mitral valve could not be accounted for 
by an impairment of the pulmonary circula- 
tion through the formation of a mitral stenosis 
since by the insertion of a needle blindly 
through the wall of the left ventricle to carry 
the ligature around the chorda; tendmeo; 
the chord® tendine'e had been missed or 
ineffectively encircled by the ligature in 6 of 
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the i8 attempts These 6 animnU had, there 
fore onl> a ligature passing into and out of 
the ca\Uy o{ thf left \entricle Ne\erlhelcs.s 
the} all developed emp>en3a 
Discussion of experimental Senes I II III 
and IV An analysis uas made of the four 
senes of thoracotomies a total of 88 cTpcn 
mcnls In Sents I II and III (thoracotomy 
for the tnnsauncular inasion of the mitral 
^aKe) empyema had followed the operation 
vtv i8 of 21 experiments 85 per cent, in 2 of 
27 experiments 7 per cent and in 3 of 23 ex 
penments J4 per cent rtspeclucly In Senes 
IV, thoracotomy for the transvcntncular 
ligation of the chorda, tendme-c of the mitral 
\al\e empyema had followed the operation 
in 100 per cent of the 18 experiments 
A careful studv of the records of the obscr 
\ations made during the \anous operations 
on the 101110.1 \ d\e revealed an unsuspected 
factor in those experiments for cutting the 
mitral valve by use of the cardioscope m 
serted through tht left auricular appendage 
In the first senes of these expenments (Senes 
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I) m which the thoracotomy had been fol 
lowed by a high percentage of empyema 85 
per cent a small drop of solder on the handle 
of the knife aitichment of the cardioscopi 
had allowed bleeding to take place around the 
cardioscope while the valve was being held 
between the lens and the knife blade (2) for in 
spcction pnor to incision and also while the 
valve was being inased f his hxmorrhagt had 
soiled the pleura T he blood had not been re 
moved from (ht pleural cavity before closure 
of the thoracotomy wound 

The drop of solder had been remov ed from 
the h indie of the knife ifter the completion 
of Experiment 20 jn Senes I rollowing this, 
not more than i cubic centimeter of blood had 
entered tht pleural cavity during the thora 
cotomy and incision of the mitral valve and 
the incidence of empy emv following the thora 
cotomy liad suddenly dropped from 85 per 
cent (Senes I) to 7 per cent (Senes II) 
Likewise the soiling of the pltural cavity 
from hxmorrhage dunng the operation had 
been marked m those experiments in which a 
needle had been passed from without into the 
cavity of the left ventricle (Senes IV) for tv 
mg the chorda: tcndinco. The incidence of 
empvcma following this operation m Sents 
IV had been 100 per cent while the concurrent 
transauncular experiments for incision of the 
mitral valve m which there was but very 
htUc soiling of the pleura from hamorrhage 
had been followed by empyema m only 14 
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per cent of the experiments This seemed 
significant 

From these results in the four series of a total 
of 88 thoracotomies we felt justified m the 
conclusion that soiling of the pleural caxnty 
b> hemorrhage at the time of the thora 
cotomy had been a aery important etiological 
factor in the production of the emp> ema which 
developed after the thoracotomy had been 
completed 

This conclusion seemed to be a logical one 
Certainl) the clotted blood in the warm 
moist pleural cavity should ser\e as an ex- 
cellent medium for the grov,th of bacteria 
placed in an espeaallj favorable environment 
for their growth We did not doubt that a 
hamothorax resulting from the spilling of 
blood during a thoracotomy was an important 
factor in the production of the empyemata 
following such operations 

We were not entirely convinced however 
that this conclusion would hold good for 
those cases of empyemata which occur spon 
taneously and which do not follow intra- 
pleural operations 

The effect of an open pneumothorax with 
its accompan>ing cooling and dr>ing of the 
pleura, as well as the other “operative in- 
sults” to the pleura due to the unavoidable 
manipulations during the operations had not 
been followed by an empyema in most of these 
experiments in which there was but veryhft/e 
soiling of the pleura from hTmorrhage These 
factors, other than hicmothorax, might have 
been important contributing causes to the 
occurrence of the empyema which followed in 
those experiments in which fairly marked 
soiling of the pleura with blood had taken 
place during the operation If the emp> ema 
had resulted mainly from the presence of 
blood m the contaminated pleural cavity, 
then a pleural cavity into which bactena had 
been injected and to which autogenous blood 

and nothing else — had been added should be 
expected to develop an empjema in a high 
percentage of instances 

Accordingly, a fifth senes of expenments 
was begun which would bear directl) on the 
subject of hxmorrhage in the pleural cavitj 
as an important etiological factor in the 
occurrence of empvema 
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EMPVEMA AFTER INJECTION OF BACTERIA A^D 
BLOOD INTO THE PLEURAL CAVITX 

Experimental Sena V Twent>-two experi 
ments were done in which a 24-hour blood- 
agar culture of a hTmol> tic streptococcus, ob 
tamed from a patient with acute empyema, 
was injected into the pleural cavity of rabbits 
(Table II) Nine of these had, m addition to 
the bacteria, an amount of autogenous blood, 
from o 5 to 2 cubic centimeters injected into 
the same pleural cavity All of these 9 de- 
veloped an empjema (100 per cent) In rr of 
the remaining 13 expenments in w hich no blood 
was intennonallj injected into the pleural 
cavity the animals w ere allow ed to liv e long 
enough for the development of an empyema 
Twowere killed at the endof 24hours Of these 
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II control animals in which a suspension of 
bactena in normal "aline solution had been 
injected into the pleural cavity only three 
(27 per cent) de\eloped an emp>ema The 
remaining 8 were killed and at autopsy showed 
surprisingly normal pleurce and lungs both 
when examined grosJj and microscopicall> 
None of the 8 had empj ema (.Table 11 ) 

The details, of these experiments are shown 
in experiment No 17 August 19 1925 A 
rather blunt pointed needle is fitted to a hv 
podermic syringe filled inth a suspension of 
ha:mol> tic streptococci Ml bubbles of air are 
remo\cd from the sjnnge and needle The 
needle is passed through the skin of the nght 
chest at about the lei el of the eighth nb The 
point of the needle 15 then directed caudal 
ward and comes to he near the upper border 
of the eighth or ninth nb The point is then 
dipped downward to pass below the posterior 
aspect of the nb It is felt to pierce the pleura 
and IS inserted 3 or 4 millimeters furtiier while 
I a cubic centimeters of the suspension of 
bactena is being injected slowl\ into the 
pleural caaitj 1 he needle is then mthdraivn 
A second 8> ringc and needle is now emplo>ed 
The needle is inserted between the nbs of the 
left (opposite) chest and i cubic centimeter 
of blood IS aspirated from the heart The 
original needle is reinserted into the nght 
chest m cxactK the same manner as before 
and o 5 cubic centimeters of lutogcnous blood 
IS injected into the right pleural ca\it> to aci 
as a medium for the growth of the prtaaouslj 
injected bacteria The rabbit docs not cough 
nor show marked rcspiralor> distress There 
IS no hxmatoma or tumor mass palpable in the 
chest wall after the injection of either the sus 
pension of bactena or the blood \ ra> shows 
h>drothoiax (faint) but no pneumothorax 

August 20 Rabbit does not appearsick Ishop 
pmg about the cage and appears to be as lively as its 
mates 

August 2i No change chest not dull to pcrcus 

August 24 Rabbit not lively Chest not dull to 
pe cussioa N- rav shows some fluid m left chest 
No pneumothorax 

August 27 Rabbit \isibl> thinner Looks bag 
card Still faub hveh when one tries to pick it up 
Chest percus ion indefinite Breath sounds heard 
o\cr left chest but not ncarh so loud as over 
right 


August 30 Rabbit looks unkempt does not eat 
but IS fairly activ e Chest as before 
August 3 1 Rabbit dead in cage 
Autopsy Marked empyema with pus and fibrin 
ous lumps over entire left pleural cavity It seems 
incredible that such an extensive process would not 
have given more objective signs during life No 
abscess of lung but pleura markedly thickened 
Lung collapsed to the size of the chest cavity 
Enlarged glands J-j centimeter in length are found 
around the trachea There is no abscess of hver or 
kidnevs The peritoneum is glistening everywhere 
Culture Hemolytic streptococci 

Microscopical The cells of the serosa cov ermg the 
lung can be made out in places There is a fibrinous 
exudate over the serosa which contains manv poh 
morphonuclear cells and a lesser number of round 
cells Beneath the serosa many polymorphonuclear 
cells are seen in the adjacent alveoli There is marked 
atelectasis of the afveoh near the periphery 

The relative frequency of the occurrence of 
emp>ema after injection of the hiemoljtic 
streptococcus alone and the same haemolytic 
streptococcus plus i to 2 cubic centimeters of 
autogenous blood into the chest of a rabbit 
Is shown m Table II If a small quantitj of 
blood were added immediately to the pleural 
cavity which had betn contaminated bj the 
haimolytic streptococcus empvema followed 
in every instance The controls m which no 
blood was added to the suspension of harnio 
ly 1 1C streptococci show ed a low er percentage of 
empyema 

In these experiments m which blood and 
haemolvtic streptococci were carefullv m 
jccted into the pleural cavity with a syringe, 
there was no complicating open pneumotho 
rax niidhcnce drvingandchilling of the pleura 
could not have been responsible for the re 
suiting empyema Likewise there had been 
no thoracotomv with its opportunity for 
mechanical injury to the pleura The experi 
ments added a definite proof therefore that 
hjcmorrhage mto the pleural cavity had been 
an important factor m the production of em 
pyema following those intrapleural operations 
m the Expenraental Series I II HI and IV 

IWMOT110RA\ AS AM ETIOLOGICAL FACTOR IV 
THE PRODUCTION OF ACUTF FMPVEMA DUE 
TO THE PNEUMOCOCCUS 
It seemed rtasonable to infer from the abov e 
di!>cussion and experimental facts obtained 
with thostreptococcusthat blood m the pleural 
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cavity which was contaminated by the pneu-^ 
mococcus would also produce an acute em~ 
pjema 

This appeared to be worthy o£ experimental 
in\ estigation 

Accordingly, the sixth senes of these expen- 
ments w as earned out A suspension m normal 
saline solution of a 48 hour blood agar culture 
of the pneumococcus, Tjpe IV, was injected 
into the pleural canty of 16 rabbits, by the 
same teeWque as w as used in the haimoly tic 
streptococcus senes One to 2 cubic centime- 
ters of autogenous blood was injected into the 
chests of 8 of these 16 rabbits The remaining 
8 animals were allowed to live as controls 
Not a single one of the 16 rabbits developed 
an empjema None of them died following 
the injection of pneumococcus, or pneumo- 
coccus and blood into the pleural cavaty The 
pneumococcus used m this senes, however, 
had been grown on artificial media m the 
laboratoiy for several months prior to its use 
for inoculation and it had therefore lost its 
virulence 

The senes 15 included here only for its value 
as a control for the remaining experimental 
scries It shows that the aspiration of blood 
from the heart and the presence of blood alone 
in the pleural cavity of this senes (VI) and 
similar experiments (Series V VII, and 
Vni) would not be expected (o cau«e the 
death of the animal or to lead to the forma 
tion of an emp> ema Empj ema following the 
injection of blood and bacteria m other evpen 
ments is evidentlv due to the combined effect 
of the bacteria aided by the presence of the 
blood m the pleural cav itv 

Senes VII Evpcrimeitls utlh Pnetimo- 
coccus^ T^pe III Another series of expen 
ments (Senes VII) , w as earned out m w hich a 
virulent pneumococcus, T>pe III, was in- 
jected into the pleural ca\ut> of 6 rabbits In 
3 of these i cubic centimeter of autogenous 
blood has also injected All of these 6 rabbits 
died within the following 5 dajs Only the 3 
rabbits, however, m which blood was added 
to the pleural cavatj containing the pneu- 
mococcus showed an emp>ema at autopsj 
Ihe 3 controls, in v\hich pneumococcus alone 
“^d been injected into the pleural cavity, 
snow cd a surpris nglj normal pleural space at 


autopsy There was no empyema in either 
of the 3 controls, although the pneumococcus 
was recovered from the surface of the pleura 
in 2 of them The heart’s blood contained 
pneumococci m one of the controls They died 
of a pneumococcal septicaemia The results 
of this senes of experiments are shown in 
Tab'e IV 

Senes VIII Expenments with pneumo- 
coccus, Type I A suspension, in normal saline, 
of a 36 hour blood agar culture of an un- 
attenuated pneumococcus, Type I, was in- 
jected into the chest cavaty of 18 rabbits The 
same technique was used in this series of ex- 
periments for injecting the bacteria into the 
pleural cavity as had been used m the pro 
ceding senes Likewise, the particles of agar 
were carefuUj removed from the suspension 
b> the centnfuge 

In 10 of these 18 experiments, from i to 2 
cubic centimeters of autogenous blood was 
injected into the pleural cavitj immediately 
after the introduction of the pneumococci 
The remaining 8 animals were used as con- 
trols 

The animals selected for these experiments 
were all of almost equal siz<=*, the same species, 
and had lived m the same surroundings since 
birth The> were young, full grown rabbits 
They were kept in pens in the one room after 
the pneumococa or pneumococci with blood 
had been injected into the pleural cavity 
Each rabbit reo^ived the same kind of food 
at all times 

The results of this series of experiments 
wert- ver> stnking (Table V) 

Everj rabbit m which blood was intro- 
duced mto the pleural cavity along with the 
pneumococci developed empyema and died 
In those rabbits in which like amounts of the 
suspension of pneumococci were introduced 
without the intentional introduction of blood, 
onlj 2 of the 8 died, and only i of these 2 had 
empyema At autopsy, it seemed verj evadent 
that this I control rabbit had had bleeding 
into the pleural ca vit> from the needle w ound 
The remaining 6 control animals were killed 
and none was found to have developed an 
empv ema 

The results of this senes of experiments are 
shown in Table V 
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Clinical Obser\ation', 

HEMOUimACE INTO THE PliUEAL CA\m AS 
AN ETIOLOGICAL FACTOR OF IDIOPATHIC 
EMPYEMA DUE TO THE STREPTOCOCCUS 

The senes of experiments in which hTmo 
Ijtic streptococci were obtained from a pa 
tient with acute empjema and injected into 
the normil pleural ca\Tt) of rabbits along 
with a small amount of blood ser\e not onl> 
to demonstrate the important rule of hxmor 
rhage into the pleural ca\Ttj in the production 
of emp>ema following intrapleural opera 
tions but in addition thc> indicate the prob 
abilit> that an acute empyema following or 
as ociated with a pneumonia may be es 
tablished in truth by the spontaneous occur 
rence of hemorrhage into the pleural ca\aly 
There are abundant opportunities for the 
extrusion of blood into the pleural space in 
cases of pneumonia from causes such as the 
rubbing together of the inflamed pleural 
surfaces — w hich ate often cox cted with granu 
lation tissue — or perhaps through rupture 
of a small xessel of tho inflamed pleura as the 
result of xiolent coughing 
The causes of the occurrence of acute cm 
pyema following or associated with pneu 
monia are usuallx considered to bo due fa) to 
the extension of the infection to the pleural 
surface through blocked hmphatiCA (5 8) and 
(b) to the rupturt ol a subpleura! abscess into 
the pleural space (lo) \\e do not xxish to 
doubt the probabihtx of either of these causes 
Rather we hope to point out the fact that the 
dexelopment of an acute empyema mav be 
the result of a spontaneous hiemothorax 
which has become infected The presence of 
scpticamn m patients who haxe pneumonia 
makes it possible for the bacteria to be earned 
into the pleural pace through the blood 
stream itself Baetena max reach the pleural 
caxitx howexer dircrtlx from thi lung 
W hether hemorrhage into the pleural 
caxaty actuallx does occur to instigate the 
formation of an acute empjema as it is met 
with in patients is not proxed of course bx 
these experiments in rabbits They do indi 
cate howexer that if such hTmorrhage were 
to take place into the pleural caxaty empyema 
xxould be far more likely to be the re ult 


than if there were no free blood m the pleural 
cavity 

It is at once apparent that the question as 
to whether intrapleural haemorrhage does 
take place m patients who later dexelop a 
streptococcus empyema can be ascertained 
onlx through obserx ations made upon such 
patients themselves Two cases of empyema 
due to the hasmoly tic streptococcus dex eloped 
m the Barnes Hospital at the time when this 
investigation had reached this point The 
usual diagnostic aspiration of the pleural 
caxaty was carried out in each instance as 
soon as the presence of fluid could be suspected 
from the clinical and physical signs combined 
with X rav and fluoroscopic examinations 
The fluid obtained from the infected chest 
cavity in this early stage m the dexelopment 
of the acute empyema was of a bloody color 
and contained my nads of laked red blood cor 
puscles There could be no doubt in either 
patient that the fluid in the chest caxaty con 
tamed blood 

The fact that bloody fluid may be aspirated 
from the pleural caxaty m patients xvho are 
developing an acute empxema due to the 
streptococcus is so well known that it needs 
no further elaboration Everyone who hasob 
served such cases must hax e obserx cd this fact 
In the streptococcus empxema associated 
with the epidemic of influenza during and 
immediately following the World War bloody 
fluid was aspirated almost unixcrsallx during 
the first day s of the dex clopment of the inf ec 
tion m the pleural caxaty (9) The significance 
of this finding does not seem to hax e been fulix 
appreciated When this fact is viewed in the 
light of our experimental work howexer one 
can not escape the conclusion that the blood 
ID the pleural caxaty was an important etio 
logical factor in the production of these acute 
empyemata in which the h-cmolxtic strepto 
coccus was the infecting organism 

H/EMOTIIORAX AS AN ETIOLOGICAL FACTOP IN 
TIIF PRODUCTION OF IDIOPATHIC EMIXTILX 
DUE TO THE PNELJMOCOCCUS 

We have 'leen m patients that there is defi 
mte clinical evidence that blood is present in 
marked amounts m the earliest stages of the 
development of a streptococcal empyema 
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Likewise, wemust seek the patient for e\idence 
of the presence of blood m the pleural cavity 
at the beginning of the development of an 
acute pneumococcal empyema Does haimor- 
rhage into the pleural space really occur in 
these cases which deaelop an acute pneu- 
mococcal emp>ema? If it does, then, in the 
light of these experiments, we must conclude 
that It could ha\e been very instrumental in 
the production of the full blown empyema 
Perhaps the best e\idence of the presence 
of blood m any cavity is the presence of large 
amounts of red blood cells ^ In the early stage 
of an acute streptococcal empyema, this is 
indicated by the reddish brown color of the 
fluid In acute pneumococcal emp> ema, how- 
ever, one seldom finds red or brown fluid In- 
stead, the fluid aspirated from the pleural 
caMty in the earl> stages of these cases is 
usually of a greenish tint This, nevertheless, 
IS significant The green color is due to a 
derivative of the hemoglobin of the red blood 
cells — methemoglobm or an isomer of methae 
moglobm (4) The presence of the greenish 
color m the fluid which is aspirated from the 
pleural space tarl> in the development of 
acute pneumococcal empjema is proof of the 
presence of blood 

This e\ idenc( of the presence of blood m the 
pleural cavity m the earl> development of 
pneumococcal empyema is almost always 
present Euithennore, at necropsy, m a 
patient dying of pneumococcal pneumonia, 
not infrequently the pleura of the lung is 
covered or replaced b} granulation tissue, and 
often the pleural cavity contains several cubic 
centimeters of blood> fluid (9) The expen 
ments vv ith the h'emothorax v\ hich w ere inten- 
tionali) contaminated with virulent pneumo 
cocci indicate the faalit> with which this 
blood> fluid could be changed into an empy 
emab> a contamination with pneumococa in 
an> manner 

SUMMARV 

The risks met with during intrapleural 
operations, in cases m which the pleural space 
IS not obliterated by adhesions, are chieflj 
those w hich attend asph> xia The vital capac- 


it> obtained before operation is a reliable index 
for the danger from asphyxia which will be 
encountered during and after the operation 
Dependable apparatus for artificial respira- 
tion should always be available for such opera- 
tions 

The postoperative risks in patients with 
intrapleural operations are of more conse- 
quence than those occurring during the opera 
tion Postoperative asph>xia in thoracos 
tomies for empyema should be guarded by a 
procrastination of the operation until the v ital 
capaaty has risen safelj above the tidal area 

Postoperative empyema in chests not pre 
Mously infected may be the result of trauma 
to the pleura (mechanical), or drying and 
chilling It may also be the result of a 
hicmothorax 

A total of 150 experimental observations 
are recorded in this experimental series In 
40 experiments, moderate or excessive haemo- 
thorax with excessive contamination b\ viru- 
lent micro organisms occurred, m 40 animals, 
100 per cent, empyema developed Twenty- 
four control animals were given the same ex- 
cessive contamination of the pleural cavity 
with virulent organisms, but without inten- 
tional hemothorax, 3 of these, or 12 per cent, 
dev eloped empyema Tw enty one animals 
had moderate hemothorax with contamina 
tion by micro organisms at careful "aseptic” 
thoracotomy, 18, or 83 per cent of these 
animals, developed empjemata Forty nine 
animalshad " aseptic ” thoracotomy with slight 
hemothorax, 5, or 10 per cent, of these de 
veloped empyemata The pleural cavities of 
the remaining 16 experiments were contam- 
inated by an attenuated pneumococcus with 
and without hemothorax but none developed 
empj ema 

These experimental results indicate the im- 
portant role plajed by the hemothorax, 
acquired during a thoracotomy, in the pro 
duction of empyema following the operation 
Haemorrhage into the pleural cavitj can be 
controlled by careful attention to haemostasis 
before the pleural cavity has been opened and 
dunng the intrapleural procedures This 
should be done 

The earl> stages of idiopathic, streptococcal, 
and pneumococcal empjemata usuallj show 
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CMclence of hxmothorax In mcw of this 
expenmentil data the probabilitj is exident 
that idiopathic empjcma is engendered, in 
truth bj a preceding spontaneous hxmo 
thorax The clinical exidence for this proba 
bilitj Is abundant 

CONCLUSIONS 

1 Postoperatixe complications of intra 
pleural operations are often more serious than 
those complications which mav arise during 
the operation 

2 Postoperative empyema may be the re 
suit of a hxmothorax acquired during the 
thoracotomy or thoracostomy 

3 Hxmostasis should be complete before 
and after the pleural caxity is entered 

4 Idiopathic empjema ma> be ushered 
in b) a spontaneous hxmothorax which is or 
becomes infected with the pneumococcus or 
the streptococcus 
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THYROID AND PARATHYROID BONE TUMORS 
WITHOUT PRIMARY LESION OF THE THYROID GLAND' 
By Dr R ALrsSANDRi, Roiir, Italy 
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I T IS well known that tumors of th>roKl 
origin have a striking predilection to 
metastasize to bones, in fact, malignant 
growths of the thyroid, breast, prostate, and 
suprarenals metastasize to the skeleton much 
more often than do anj of the other types of 
malignant tumors 

In Schmidt’s (19) statistics the relative fre 
quent> with which the various neoplasms m 
voUe the skeleton is so represented, mam 
mar> gland, prostate, thyroid, stomach, more 
seldom the uterus and gall bladder, still more 
seldom, the liver, unnar) bladder, ovary, 
bronchi, and pancreas Tumors of suprarenal 
t>pe are not mentioned, but we know toda> 
that the> frequently metastasize to bones 
It IS also worth remembering that while 
prostate and mamma cancers metastasize to 
the l>mph glands, pleura, lungs, and liver 
even more often than to bones, epithelial 
tumors of thjroid as well as those of supra 
renal origin can sometimes metastasize onl> 
to osseous tissues More than that, it has 
been noted that a total thyroidectomy gener- 
all> performed in cases of malignant tumor 
can be followed by no sev ere signs of hypo 
thjroidism because of the presence of osseous 
nodules of thjroid tissue, which not onl> re- 
produce the glandular structure of the organ 
but also elaborate the same specific secre 
tion 

Such a property so marked in cancers of 
the th> roid has often been noted also m benign 
tumors of glandular types, in th>roid adenoma 
But It must be remembered how difficult 
the diagnosis can be, especially the histological 
one, between a thjroid adenocarcinoma and a 
simple adenoma, to understand wh> some 
authors have denied the existence of benign 
“metastasizing goiters” and have held the 
presence of metastisis as a sure proof of 
mahgnancjr of the primarj tumor 
The histological study is often performed 
on a single specimen of the removed tumor, 

'Read before the Clinical Congress of the Ameri 


while It Is well known that evidence of malig 
nancy can be found in a limited area, hence 
the necessity of examining many sections 
drawn from various places 

It lb also well known that cases have been 
reported of secondarj growths m bones in 
which the lesion was not to be considered 
either clinically or anatomically as a real 
thyroid neoplasm not even benign, but all 
characteristics led to the diagnosis of simple 
colloid or hvpertrophic goiter 
Here I must emphasize the difhcult> gen 
eraU> of distinguishing clinic illy rather than 
anatomicall> a simple h>perphstic goiter or 
often a h>perphsUc and degenerative one 
from a thyroid adenoma 
Also we must remember that man> authors 
have shown the possibility of a malignant 
change in a goiter limited to a small space of 
the enlarged gland Therefore, thorough his 
tological stud) IS nectssar) , because this neo- 
plastic area can easily be overlooked m an 
incomplete examination There are in the 
literature reports of man) cases of simple 
goiters with secondary reproductions in bones, 
and what is more important, with neoplastic 
development of these metastatic growths 
sometimes frankl) malignant, while the pn 
marv enlargement of the thyroid gland ap- 
peared as a simple goiter or did not recur when 
operated upon 

Given the aforementioned difficulties of a 
sure diagnosis between a simple goiter and a 
benign tumor, we may lake these cases into 
account together and stud) the possibilit) of 
metastasis in benign lesions of the thvroid 
gland (goiters and simple adenoma) 

A lot of other cases that I will not enumer- 
ate have been published since Cohnheim re- 
ported the first case of multiple metastases to 
the lungs, bronchial lymph nodes, and bones 
In his case the histological study of the en- 
larged th)roid showed a colloid goiter and a 
similar structure in the secondary growths 

on College of Surgeons Montreal October igj6 
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Simpson (22) m a \ery interesting paper re 
centl> published gathers 77 such cases but 
he also acknowledges that ptohabl> other 
cases have been reported which he has not 
seen In a recent paper of mine (3) I think 
that I have succeeded in demonstrating that 
several cases which were reported as bone 
endothelioma were reall> secondary tumors 
of thyroid (or suprarenal) type often with 
seemingly benign primarj lesions of the gland 
Man> hypotheses have been advanced to 
explain this behavior which doea not conform 
to the accepted doctrines of the patholog> of 
malignant as compared with benign tumors 
and with the simply hyperplastic or degen 
erativ e lesions such as the so called goiter 
The theory accepted with most favor is 
that which seeks to prove the possibihty of 
embr>onal aberrations and of the formation 
of foci of thjroid tissue m abnormal sites 
These at a certain time of life generally more 
or less, hte can give place to structures 
with a progressive development of neoplastic 
Ivpe This theory which is connected with 
that of Durante Cohnheim on the origin of 
tumors m general, certainly appbes to some 
common types m which localization of residual 
th>roid occurs These are not always real 
embry onal aberrations as for instance tumors 
of the foramen cajcum of the tongue or m the 
lateral regions of the neck Therefore the 
theory could be reserved to explain develop 
ment m certain bones m the neighborhood of 
the neck cspeaally in the region of the lower 
jaw and perhaps aUo in the region of the 
clavacle and of the sternum 

But it IS difficult to accept this theory incase 
of multiple and distant localizations more so as 
the relation of thy roid lesions such as adenoma 
or simple goiter to the evolution of these 
ondary nodules does not clearly appear It 
would seem that in the postnatal life these 
secondary nodules would be entirely inde 
pendent from the thyroid gland 

It must also be taken into account that 
tumors may develop in accessory thyroids 
and metastasize because the pnmary tumor 
can be easily ov erlooked and the thyroid gland 
m its normal site shows no enlargement 
Honsell (9) denies the fact that accessory 
thyroids could give place to neoplasms, al 


though I cannot understand the basis of such 
an assumption, because it is a generally 
accepted doctrine that neoplasms can easily 
arise m aberrant tissue, and as regards acces 
sory thy roids there are the well studied cases 
reported by Barnabo (4) and Tron (23) 
and the cases reported by Lenzi and Martini 
(quoted by Barnabo) which deal with the de 
velopment of simple goiters from accessory 
thy roids Similar to these is Hollis’ (8) case 
(after Henderson) 

Accessory thyroid is to be found m the 
neck at the base of the tongue and in the me 
diostinum The last two localizations are the 
most important as thyroid so placed is apt to 
be overlooked at a routine examination 

A typical case of adenocarcinoma dev eloped 
from accessory thyroid with metastasis m the 
head of the humerus has been operated on by 
Ccci and reported by Savnozzi (^19) 

Another hypothesis seeks to prove that 
cells may enter the blood stream and become 
transplanted at distant sites m cases of both 
benign tumors and hyperplastic conditions 
of the thy roid The theory is founded on the 
anatomical structure of the thyroid espeaally 
on the close relations between the glandular 
tissue and the blood v essels and abov e all the 
veins particularly in cases of hyperplasia of 
the gland Hence, the easy growth of cells 
inside the vessel and the passage m the arcu 
lation of emboh, made up of masses of cells 
which can get to the right auricle pass 
through the lungs and dart into the mam 
arculation Oderfeld and Steinhaus first 
paper (13) deals with this point In the bone 
marrow they would stop because of the slow 
ness of the circulation and grow by fav orable 
not well defined conditions which can be m 
ferred from the predilection of thyroid skele 
tal metastasis in malignant growths of the 
gland In these new conditions of life one 
must grant that these cellular complexes 
of benign neoplastic type or simply of hyper 
plastic type, could take an atypical progres 
sive turn 

Pien (16) writing about bone metastasis of 
thyroid cancer lays great stress upon the spe 
dill type of lacunar arculation of the bones 
which leads to a lowering of the blood speed 
and favors the implantation of the arculatmg 
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cellular elements He quotes Vanzetti (24) 
\s ho, w orking on thyroid grafts , has show n that 
the most suitable ground for the development 
of thyroid tissue is the bone marrow Joll 
(10) agrees with him and he refers to the 
observations of Pme> (17) who compared the 
well formed blood \ essels of the yellow mar 
row with the more numerous, thm walled 
capillaries of the red He came to the con 
elusion that the cells or cellular masses tend 
to stop along the vessel walls as they pass 
from the circulation of the >ellow marrow to 
the broader one of the red The same thing 
happens under similar circumstances to the 
leucocj tes 

In my paper on skeletal metastasis in hyper- 
nephroma I have noted that similar conditions 
in suprarenal tissue, in the capsule of the 
kidney, and in the aberrant nodules of the 
kidney support this hypothesis, which has 
been advanced to explain similar cases of 
osseous tumors with thyroid or suprarenal 
structure 

I do not wish to examine further these two 
hj-potheses, but rather to consider the pre- 
vious!} mentioned question of progressive 
and invading osseous thyroid tumors, some- 
times several m number, with secondary 
nietastases, and every evidence of malignancy 


but without a primary malignant tumor of 
the thyroid gland Do the> really exist or 
are the related cases simply errors resulting 
from excessive haste m reporting the case or 
incomplete examination of patients’ 
Simpson’s already mentioned paper is worth 
reading in this connection He upholds the 
opinion that these are mahgnant tumors not 
only with several cases gathered in the litera- 
ture but also with 3 really demonstrative 
personal ones The second of these had been 
reported m 1913 by de Nancrede as a case of 
metastasis of fetal thyroid tissue m the femur 
Instead, Simpson has been able to prove that 
the patient died 18 months afterw ird owing 
to the rapid growth of an irregular, hard 
goiter, which infiltrated the neighboring neck 
tissues and caused progressive signs of dysp- 
noea, djsphagia, and aphonia, in other words 
death was certainly due to a carcinoma of the 
thyroid gland 

Quite similar to this is the case of thyroid 
tumor of the frontal bone reported by Oder- 
feld and Steinhaus, they thought it possible 
that normal thyroid cells had passed into the 
blood stream, but as it appears from a second 
paper by the same authors (14), within 6 
months a local recurrence occurred, the right 
thyroid lobe had undergone considerable 



38 


SURGERY GWECOLOGl AND OBSTETRICS 



Fij 4 Photomicmgfaph Case* sbon 
ms round os Old or irregular cavities 


enlargement and there appeared secondarj 
nodes on the nght temporal bone and on the 
sternum Death ensued A partial autops> 
nas done and it nas recognized that the 
pnmar> tumor n as the one of the right th> 
roid lobe 

Simpson concludes that there is no such 
entit\ as the benign mctastasiring goiter 
and that this term should be abandoned I 
im able to report a case which has man> 
points of similant> with the preceding ones 
and which can support this theor> 

Case i T A a woman 41 sears old wasoper 
ated on bv m>8elf in Februar> igi, Anghtexlra 
capsular berouh> toidectomy was done under the 
diagnosis of hyperplastic goiter The right thyroid 
lobe had undergone an enlargement 3 \cars before 
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shoHing another area 

A small portion of the superior lobe w as left in place 
The histological examination supported the dimcal 
dugnosis In igiS the woman came to me complain 
mg of sesere pains m the upper portion of the right 
thigh A diagnosis of sciatica bad been made and 
various treatments tried without success Clinical 
examination of the bone and hip joint were negative 
but as the symptoms were not those of a usual 
sciatica and there was pam at pressure on th 
trochanter I suggested a sVtagram This was done 
only after some lime when while m bed the patient 
got a spontaneous fracture of the upper femoral 
end The radiogram showed the neoplastic nature of 
the bone lesion As clinical and radiological ex 
aminatioDS were negative for other localizations 
especuHy in the bones lungs and liver m October 
1919 I resected the upper end of the right femur 
Microscopic study of the tusue revealed an adeno 
caranoma of the thyroid type Convalescence was 
uneventful but within i year the patient expenencetf 
pains lit the opposite side Notwithstanding this 
she did well 3 years and with an orthopedic appli 
ance she could walk Death occurred in April 11526 
following local recurrence and metastasis During 
all this time no suspicious nodules were detected m 
the nght half of the neck nor did anything note 
worthy appear m the left lobe of the thyroid In 
this case the microscopic study of the goiter re 
moved in 1915 did not reveal any malignant struc 
lure It agreed in this way with the clinical history’ 
of the patient and with the diagnosis However 
I must recognize the fact that the pathological 
examination was limited to the macroscopic appear 
ance of the removed piece of tissue to the raw cut 
surface and but a few sections from a small area mt 
croscoptcally examined 

The further evolution — the metastatic growth in 
the upper end of the right femur followed by spon 
taaeous fracture and recurrence after resecUon the 
development of other metastatic nodules which lead 
to death — gives great weight to the idea although 
It IS not certain that the case w as one of malignant 
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pnmar> neophsm of the thyroid gland The re 
moved thyroid lobe was not preserved 

But It IS not possible to exphin m this wav 
e\ery cast and I think the question not >et 
soKed 

There are indeed cases m uhich no change 
of the th>roid gland is present, not the slight 
est enlargement (goiter), in these the cx- 
clusi\e explanation referring to a malignant 
primar> tumor of the th>roid ghnd cannot 
be accepted 

I have observed and operated on 2 such 
cases, and from this pomt of view they look 
particular!} interesting Zapelloni (26) made 
a thorough search of the literature to 1913 
and iveighed every case with great care, ex 
eluding the simply doubtful ones He col 
lected 4 other cases, that of Riedel (18), lower 
]aw, Becker (5), clavicle, Serafim (21), upper 
]aw, and of Guibe (7), clavicle To these I 
think that we ought perhaps to add Beilby s 
case, upper jaw, reported b> Kanoky (ii) 
Some of these cases, however, have been fol 
low ed for a short time only 

I refer the reader to Zapellom's paper for 
more details I will confine myself to the rc 
port of my 2 cases because they have been 
followed up for a long time and studied from 
ev ery point of \ lew 

Both cases have already been published by 
D’Urso (6) who operated the first time on 
the first case, by myself (1, 2), and in the 
already mentioned paper by mv assistant 
Zapelloni, who made a thorough histological 
study , so I shall add only a short resume of the 


clinical histones together with the histological 
findings 

Case 2 0 A , from S Donato (Caserta), male, 
laborer married, with 7 sons age 51 years m 1003 
Personal and familial history irrelevant He had 
malaria when 28 years old Patient denies lues and 
venereal diseases 

In 1895 the patient fell on the right shoulder and 
within a year sustained another trauma of the same 
region, which was followed by a certain amount of 
limitation of motion of the right upper hmb In 1898 
he fell again on’the bame shoulder and an enlarge 
ment of the bone followed For this he was ad 
mitted to the Surgical University Climc On phys 
ical examination a big tumor on the upper end of the 
right humerus extending to the insertion of the del 
toid muscle was felt It was in some places of elastic 
hardness in others of elastic softness and there were 
places where it fluctuated, in other places egg shell 
crackling was noted it was pulsating on its antero 
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extcfQal surface Radiograms revealed a conspic 
uous enlargement of the head of the humerus and 
of the upper third of the diaph>sis which below the 
insertions of the deltoid muscle appeared normal 
the glenoid cavit> and the other bones of the shoul 
der joint appeared normal 

Complete examination failed to reveal an\ thing 
notew oitli> The th>Toid gland was normal 

Lnder the diagnosis of mvelogenoua sarcoma of 
the upper end of the humerus a resection was per 
formed b> D Urso on Mav 6 i8gS The patient 
did well for 21 months in this time he noticet! a knot 
as big as a nut deeply embedded in the soft parts 
near the humeral stump -a removal of it was sug 
gested but as it did not give him anj trouble he 
refused The node slowlv and gracluallj increased 
in size until it invaded the whole posterior region of 
the arm and the axillarj region He then sought 
surgical aid and was admitted m mj division in the 
Policbnic in \pnl iQOi He stated that recentiv 
the grow th had increased more rapidtv 
The biggest tumor (Figs i and t) occupied the 
upper portion of the arm and was connected with 
the humeril stump It reached with a big irregular 
node the axilla which was corapletel> filled and 
with other nodes not well defined the pectoral sub 
spinous and supraspinous muscles The skin on the 
external and posterior surface of the arm and partly 
al 0 on the external part of the scapular region was 
dark red and bruised because of the undcrgrowing 
tumor and ointments used b\ the patient The 
anterior surface of the arm and the chest was nor 
mal onlv man> conapicuuusl> enlarged subcuta 
neous venous vessels could be seen 
The whole mass was soft and in some places 
fluctuated the surface was irregular and pressure 
did not elicit ativ pain it was not pulsating Be 
cause of the impossibilit> of examimng the arm pit 
no enlarged Ivmph nodes could be noted in the sub 
clavicular and supraclavicular region or in the 
lateral chest wall No active motion was present 
but a certain degree of passive motion was possible 
The scapula was felt following the movements ol 
the limb Compkte examination did not reveal 
an> thing notew orlh> The lungs w ere normal The 
thvroid gland was perfectl> normal 
As a simple removal of the growth was impossible 
I performed April S 1003 an interscapular thoracic 
disarticulation The postoperative course was un 
eventful (Fig 3) After i >ear I saw the patient 
again There w ere no recurrences the thJ^oJd gland 
was always quite normal I have not been able to 
follow up this patient 

A particular microscopic and macroscopic desenp 
tion of the tumor removed in i8gS bv D Urso can be 
found in D Urso s paper published in 1000 1 refer 
the reader to it He thought at the time that the 
tumor was a l>mphangio-endothelioma 
^pellom has given a minute account of the piece 
that I removed and to this also I refer the reader 
The tumor was composed of various nodes some 
verv big One was as big as a cedar fruit and was 


embedded between the vastus externus and internus 
of the triceps and the long head of this same muscle 
Others were the size of an almond or still smaller 
one wascIosel> adherent to the shaft of the humerus 
which was at this point invaded bv the tumor and 
fractured 

Generally speaking the nodules were more or less 
round shaped with a coarselv lumpy surface and 
well limited bv a capsule, so that each mass could 
easily be enucleated from the neighboring tissues 
The capsule wasof varvnng thickness pinki h where 
It was thicker dark red or dark green where it was 
thinner and the tissue underneath could be seen 
The masses were soft somewhat fluctuating On 
section the structure was cystic and nodular the 
cysts were of v inous siz some scarcely visible to 
the naked eye others almond sized Some were 
filled with dark non glutinous homogeneous jelly 
like substance others with similar material but red 
dish or greeni h The nodules were al o of different 
size but were rather horny of variable color from 
yellow pink to vellow brown The cysts and the 
nodules were separated from each other by a net 
of connective tissue which originated in the capsule 
In the center of the biggest masses a strand could be 
seen passing directly into the surrounding neoplas 
tic ti sue It had a glassy appearance and was 
firmer because it did not contain cy slic cavities 

Microscopically the tumor was composed of two 
diflerent tissues the first vesicular tubular oral 
veolar with a colloid secretion inside most of the 
vesicles and tubules the cavities were lined with 
cuboid or cylindrical rather small cells these had a 
<lark protoplasm and w ere ananged as an epithebum 
The second was tubular or alveolar and had no 
colloid secretion and its cells w ere larger poly hednl 
or cyliudncal with a light piotoplasm They wete 
also arranged as an epithelium 

The former type was more widely scattered and 
was made up of round shaped ovoid or irregular 
cavities these were bned bv a layer of generally 
dark elements and were filled with a homogeneous 
notched structureless mass which took different 
colors with different dyes pink with the eosin red 
with the scarlet yeDow with the \an Gieson s 
orange reddish with Mallory s bright red with 
Tniinas dve (Fig 4) In another area the structure 
was somewhat different as the v esicles were gathered 
around a blood vessel with their greater axi nor 
mally to it m such a way that m some places thin 
connective tissue septa could be seen proceeding 
from the outer coat of a transversely sectioned ves 
«el and making a network w ith more or less tnargu 
far meshes each one holding a vesicle (Fig 5) In 
other places these dark cellular elements were 
arrang^ 0 as to form tubular or band bke slruc 
tures anastomosed between themselves sometimes 
with an irregular opening or so as to form alveolar 
structures as cellular nests of a connective tissue 
network 

The latter type of tissue with its light polyhedral 
elements has a tubular or an alveolar structure It 
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15 characterized bv the thinness of its connective 
tissue fibers and bv its supply of broad and varicose 
capillaries In some places we found thick strands 
of polyhednc, light cells, separated bj thm connec 
ti\e tissue septa or by a capillar j vessel, often 
anastomosed to each otlier 
In the strands the cells* were directl> and irreg 
ularly placed one against another onl> a few areas 
were to be seen where the cells took 1 sort of colum 
nar disposition with the nuclei displaced toward the 
axis of the strand (Figs 6 and 7) Along the 
axis of the broadest strands there were often rather 
cylindrical cells circularly placed around a small 
space so as to form a vesicle which was not sur 
rounded b> any membrane There w ere also broad 
tubules lined by a single layer of high columnar light 
cells (Figs. 8 and g) which on transverse or oblique 
section had the appearance of vesicular structures 
These regularly bored tubules (100 micromiUimeters) 
had a tortuous course and twisted themselves to 
gether and formed a compact mass divided into 
irregular lobules by vessels and connective tissue 
bands 

The cysts visible to the naked eye were partly 
hsmatic with a connective tissue wall partly filled 
with an amorphous and mictochemically colloid like 
substance, like that found in the microscopic ves 
icies In these an epithelial lining more or less 
preserved was found The cells were those of the 
dark tvpe only more flattened in places, plunstrati 
hed With shallow intracystic papillary growth 
from this description, it can be seen that the first 
type of tissue, where it has a vesicular structure, 
perfectly imitates the thyroid tissue m its mono 


stratified epithelial lining of the vesicles and in the 
irregularly edged, microchemically colloid like sub 
stance which fills them In the different fields it 
looks like embryonal thyroid tissue like adult 
gland, thyroid adenoma, and also like thyroid carci 
noma 

The other type, especially in its alveolar areas with 
irregularly polyhedral neatly defined cells whose 
central well eosin stained nuclei have plenty of 
chromatin, imitates the corticosuprarenal element 
and still more the fundamental element of the para 
thyroid glands 

The behavior of the elements between these cells, 
the connective tissue, the vessels, and many other 
features, which are discussed at length m Zapellom’s 
paper, and abov e all the close contiguity to thy roid 
tissue all lead to the conclusion that these areas 
represent a tissue of parathyroid ty pe 

Hence the histological diagnosis of mixed thy roid 
and parathyroid adenocarcinoma 

Case 3 B M , age 21 years (in 1912), was a 
student from Rome The familial anamnesis was 
irrelevant The patient had had when young 
typhus, bronchitis, and scarlet fever, and afterward 
had always enjoyed good health until September, 
1910 At this time he began to complain of sharp, 
shooting pains in the right forearm the supination 
and pronition of the forearm sharpened the pain to 
such a point that these mov ements were very limited 
When the pains subsided a feeling of weakness fol 
lowed Physical examination was negative No 
fever occurred These conditions lasted from Sep 
tember to December, then the symptoms dis 
appeared and the patient did well until September, 



SURGEIU, G\NECOLOG\ AND OBSTETRICS 



lig u RocntjtwicxjTam ahtf operation 

I IS 1} Koentsonogram 19 months after operation 


loi I when he befjan -tRain to compbm of the pnins 
and of irrcRuhrU tcmtllent fever Thu time there 
w la 1 widclv sprvnd cccicma of the right (orcirm 
while a (.ireumsenbed m us on the radnl side of the 
limb on the middle thirtl could bo felt lie was then 
iTcntctl with rest he it injections of iodine and 
nicrcuTi without success In Jinurn. loi* the 
patient entered m\ division 
On the middle thir<i of the right forearm a mass 
could Ik felt which bulged on the anterior and postc 
nor surfaics of the limb while the mctlnl and ex 
ternal faces were almost normal The mass was 
firml) adherent ta the middle part of the shaft of 
the railius and it w is more prominent forward than 
behind a little rather exlirnalli The consi tcnc> 
\ aried in places it w is bonv hard in others clastic 
or fibrous The mass w is not pulsating pressure 
was not painful There was a slight limitation of 
pronation and supination No palpable l>tnph 
glands were felt at the ipitrochlea or in the axilla 
the thorax was quite normal Kadiogtams revealed 
a rarcfiction swelling and an irregular structure of 
the middle part of the radius shaft and the cortex 
with the meduliarv canal were caught m the pro 
cc s (hig 10) Below a faitli long piece of the 
shaft was uninjured but above the process reached 
a level as high as the tubercle of the biceps muscle 
riuoroscopic examination of the thorax was negative 
The rest of the historv of the ca«e is irrelevant 
Under the diagnosis of sarcoma of the right radius 
shaft I resected on lebruirv igi the invaded 
segment of bone and put in its place a graft from 
the right fibular shaft Uneventful rccoveij fol 


lowed I shall speak afterward of the microscopic 
and macroscopic examination of the tumor 
I think It interesting to remember that the patient 
did well for nearlv 2 vears During this period the 
function of the right upper limb was good A fibular 
graft had been substituted for the radial shaft 
the lower right hmb having been deprived entirelj 
of Its hbular shaft The graft was perfectly soldered 
with both stumps of the rejected radius and had 
graduallj changed to what looked in the radiograms 
like a normal radius (Figs ii i and 13) 

The patient came to me again in 1914 He had 
developed a local recurrence of the tumor on the in 
fenor radial slump In Februarv 1914 I resected 
the whole inferior end of the radius disarticulating 
It from the carpal bones I grafted in its place a 
splint from the other fibula (left) which I implanted 
into the xcaphoid at one end and the other Z 
shaped end I fastened above with a lutti band 
The immediate result was good although not so 
good as after the first operation However itlastcd 
but a short lime because the patient soon dev eloped 
another local tccuitcncc followed bv mctastascs m 
the ocapital and parietal bones and in the lower 
dorsal vcrlebra: Ihey grew rather fast especiallj 
the cranial mctastascs and became the source of 
sharp pains Pulmonarv s>raptoms occurred fol 
lowed bv rapid emaciation and death \ugust 25 
1916 4*2 years alter the first operation 
In all this long time the thyroid gland revealed 
no change in size nothing abnormal was to be noted 
in the neck or m the neighboring regions there were 
no symptoms to call attention to the gland 
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Fig 14 Gross specirnen Fig 15 Longitudinal section of specimen 


The specimen removed at the first operation m 
eluded II 3 centimeters of the radial shaft, above 
and belovi, the bone and periosteum which covers 
It for 1 s centimeters looked quite normal The 
intervening part between these two was composed 
of a spindle shaped irregularl> laterallv flattened 
mass, It had a major anteroposterior dumeter of 
7 o centimeters and a lesser laterolateral one of 3 5 
centiroeters The two lateral edges of the radius 
appeared nearlj normal, while the anterior and pos 
tenor surfaces were each covered with a mass the 
shape of half a spindle (I ig 14) 

Each one of these two masses had a lumpy sur 
face the various lumps were separated by grooves 
and had diRerent color and consistency Some were 
very dark, nearly black, others reddish, pink whit 
ish, while some were rather soft, others were hard 
or elastic There were no places where egg shell 
crackling was to be felt Near both ends of the mass 
one could feel deeplj a roughness as of bon> particles 
The tumor was sawed longitudinall> in an antero 
posterior division and m its aais the bone tissue of 
the radius could be recognized (Figs 15) 

At both free ends the radius presented a broad 
medullary cavity limited b> a thin but ivory bke 
cortex, but while on the anterior surface of the 
bone tins could be followed from one end to the 
other, on the posterior surface it lost itself m the 
tumor Along the whole neoplastic mass there was 
no medullary cavity, there were instead many 
strong bony strands with a prevailing longitudinal 
course, uniting with each other 


All along the radius in the sawed piece the neo 
plastic mass looked like two caps put on the bone 
and firmly adherent to it Toward the external side 
the mass was encapsulated by a connective tissue 
which in some places was not well defined from the 
surrounding tissues Connective tissue septa radi 
ated obliquely above and below from the middle 
part of the external surface of the bone to the in 
tctnal surface of the capsule They corresponded 
to the aforementioned grooves on the surface of the 
tumor In this wav irregular areas of varied sizes 
were formed filled with a parenchymatous tissue, in 
some places reddish and soft, in others brown and 
firmer This neatly lobulated structure was more 
cv ident in the anterior half The posterior one was 
more irregular and toward the bone was formed bv 
plenty of bony trabecula: between which the neo 
plastic mass reached the center of the bone and filled 
the medullary cavity 

Specimens for microscopical examination were 
taken from several places When decalcified and 
differently stained they revealed different struc 
tutes in the reddish and m the brown parts 

In the reddish part and in the smaller nodules 
(Fig 16) very small cavities whose walls were em 
bedded in the connective tissue were lined by a 
single layer of cubical cells There were places 
where the connective tissue bulged like a bud in 
side the cavity It divided itself into many branches 
all coated by the aforementioned cubical cells (Fig 
17) These elements were all alike, small, with an 
ovoid, big, deeply stained nucleus having a single 
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nucUolus Their c>lophsm «as scanlv apparenUy 
homogeneous \vcll slamable The divisions between 
the cellular bodies were not very clear Ihcv were 
gencrallv disposed in one liver ver> seldom in two 
or three The connective tissue and the p3piUar> 
structures looked voung with a plentiful supply of 
bloodvessels 

In other povtils cspecialW at the outer border of 
the neoplastic masses there were still simpler sinic 
tures which however were of the same general 
character as those alreadv described 

Also in the larger nodules we found round cavities 
lined bv the cpithelnl layer They had papillary 
proliferations with a blood vessel in the ans coming 
off the wall In the microscopic field they appeared 
to be composed of a transversely sectioned blood 
vessel Around it there was a halo of voung con 
ncctive tissue coated by epithelial elements (Fig 
i8) It could be recognized because the larger 
nodules w ere composed of sev eral minor ones blended 
together and indeed one could still recognize con 
ncctivc tissue septa with small arteries and vein* 
running in the depth of the nodule (Fig ip) 




Fig «7 


The big brown nodules presented a different as 
pect We found m them among a rich connective 
stroma round or ovoid cavities lined by big cubic 
or columnar epithelial cells and filled with a spinous 
edged substance without structure (Fig 20) These 
cavities had a very variable shape and size, m the 
small ones the lining cells were rather flattened In 
the biK«r ones they were (ranUv cubic or columnar 
They had well defined borders uniformly granulous 
cystoplasm with a condensed superior edge big 
rather basal round shaped nucleus a well evident 
membrane a scanty chromatic network and one or 
two big nucleoli (Fig 21) 

There were also other elements among these which 
were narrower with a more deeply stained cysto 
plasm and smaller nucleus hlitotic figures were 
also present 

The homogeneous substance which filled the 
cavities could be stained yellow with van Giesons 
dye orange with Mallory s bright red with Traina s 
(Figs 2 23 and 24I 

For other although interesting histological details 
in connection with the stroma the relations between 
the stroma and the follicles the bone marrow in 
place of which neoplastic tissue was to be found 
and the relations of this ti sue with the soft sur 
rounding parts I refer the reader to Zapelloni s 
paper 

From this brief description of the preparations 
and from the figures it clearly appears that w e hav e 
to deal with a thyroid tissue especially in the brown 
areas of the tumor while m the reddish areas the 
papilhferous type is evident and at least after the 
studies of Langhans and Getzowas work we can 
believe that we arc dealing with probferations of the 
elements of the thyToglossal duct and of the lower 
enlodermic branchial pouch 

The tumor can then be defined as vesicular and 
nuCTOcyrstic papilhferous adenocarcinoma of the thy 
roid type 

There is scarcely any doubt that the tumors 
in question were skeletal thyroid tumors 
(upper end of the humerus in the first case, 
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radius shaft in the second) with progressive 
course, local recurrences, and with multiple 
metastases m the second case These charac- 
teristics conhrmed the diagnosis of malig- 
nancy 

I think that there can be no doubt that m 
the tirst case the neoplastic tissue was not 
only clearlv th>roid, but also parathyroid in 
type Although the description of the micro- 
scopic examination has been shortened, to 
gether with the pictures it is quite clear 

I consider these 2 cases so important and 
have reported them because the thyroid 
gland did not show even the shghtest change 
or enlargement before the onset of the skeletal 
growth, during its development, nor after the 
operations, which in both cases had to be re- 
peated because of recurrences Nothing which 
could possibl) represent the primary site of an 
eventual tumor whence the metastases might 
have proceeded could be detected m the re- 
gions of the neck, of the tongue, or m the 
mediastinum where aberrant thyroid glands 
are usualh found 

In the first case, a man 51 years old, D’Urso 
operated with the diagnosis of sarcoma of the 
head of the humerus and thought afterward 
that the tumor was an endothelioma , now it 
can be objected that he did not examine with 
great care the thyroid gland and its neigh- 
boring regions But after 7 years when I per- 
formed the mterscapulothoracic disarticula- 
tion I was not able to find anythmg even sus- 
picious, and after another jear when I saw 
the patient he w as still free from recurrences 
and the structures of the neck were quite 


normal As I have said, I have not been able 
to follow this patient up and I cannot give 
further information about the course of the 
disease But during the 8^4 >tars after the 
apparent onset of the lesion and the 8 >ears 
after the first removal of the thjroid bone 
tumor, the patient underwent many examina- 
tions and It can be stated that in this long 
time no changes could be found m the thyroid 
gland 

I think the second case also typical Micro 
scopic examinations after the first operation 
proved the thyroid nature of the radial 
growth and although careful examinations 
were made we could detect no changes at all 
in the thy roid gland nor the presence of other 
structures which could be interpreted as 
normal or enlarged accessory thvroid glands 
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Zapelloni m his paper (1913) emphasized the 
perfect mtegritj of the tharoid gland ■*^2 
Nears after the onset of the bone lesion and 
14 months after the operation \nd the 
alreidN reported further cour>e of this ca^e 
NNith Its second operation for local recurrence 
and Its metastases in the cranial bones and m 
the \ertebral column N\hich I followed to the 
death of the joung man allows me to state 
that during all this time (6 Ncars after the 
apparent onset of the radial le‘=ion and 4 }^ 
Nears after the hrst operation) I saw nothing 
abnormal e\cn with the most careful and 
minute examination in the thNTOid bodj nor 
in the neck and neighboring regions 

I do not think it po'^ible that e\ en a «maH 
pnmar) neoplasm which ought to be anterior 
toos«cous localizations couldbe present for 8* j 
> ears m one case and 6 ) ears in another w ith 
out re\ ealmg itself 

And if this statement cannot as it looks 
to me be denied it is not a question ot be- 
nign metastasizing goiter Therefore Simp'>on 
^eems to be correct in his opinion that it docs 
not exist or Is a N er> doubtful entit\ because 
of the great clmical and microscopic «tmihritN 
between simple goiters and malignant th\ 
roid tumors But w e are compelled to admit 
that osseous tumors of th\TOid or paritha 
roid tN'pe can be found without an\ primarc 
lesion of the normal or accessor\ th>roid 
gland 

In the^e ca'ses of «temmgl\ perfect intcgritN 
of the thj roid gland as I ha\ e alrcad\ said 
in speaking about the goiters and the benign 
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tumors we cannot offer ana other explanation 
than one of the following two 

I Thc-'O grow ths maj proceed from aber 
rant embnomc germs This explanation is 
the one expressed ba Zapelloni in the dbCUs 
Sion of the 2 cases and ba Vergi (.5) in a case 
of similar growths oi suprarenal t\pe 

Normal cilluhr elements nn) be con 
\t\cd to distant places and m their new site 
for unknown rci'ons eon grow in an at\pical 
wa\ This po"ibiiil\ was obsmed bN OaN 
lord m h.hes b\ Rieelel and Oderfeld and 
Steinhaus in Lh\roid ti sue and ba Pick (15) 
and M xn is c ( I 1 in suprarenal tissue 

I hi\t ilreadN pointed out that it is not 
eisj to txplun wath the hrst h\pothesis the 
metasla cs far from the neck and from the com 
plex mcsobranchial structures which though 
not freqmntl\ hi\e been ob'er\cd m some 
cases 

Tilt tmdings of m\ first case apparently 
di pro\e the second hcpothesis indeed, the 
<iimult ineous presence of thyroid and para 
th\roid tissue if it can be explained as an 
tmbrNonic iberration of neighbormg tissue 
^rowth during the complex work of de\elop- 
ment can not be thought of as an embolism of 
normal eUments of different tissues at the 
same Mtt This looks to mt like a n ery strong 
objection I should rather incline toward the 
former cxpIomUon but the question is a n ery 
difficult one and I think can not be solved by 
Us engaged more on the clmical side of it I 
lta\c It to be solved bv the cspeaallv compe- 
tent pathologists 
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I ha\e reported my cases because of tht 
thoroughness of the stud> and the long time 
the> ha\e been followed up I wish onl> to 
add m conclusion that the presence of thj- 
roid and parathyroid tissue m the tumor of 
m\ first case seems especiall> important be 
cause not onl> is it very improbable that 
normal cells of different although neighboring 
organs were con\eved to a distant site but 
above all the presence of even a small, not 
easily detectable tumor seemed unlikel> 
Indeed we would have to believe, according 
to this h>pothesis, that this small neoplastic 
primary nodule was not onlj composed of 
two different tissues both with a neoplastic 
value, but that both at the same time had 
metastasized to the same site 
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bones Surg , Gynec &. Obst iq 6 xlii 4S9 
'*3 froN, G Turnon da nodi tiroidei aberranti Mor 
gagm Milano 1908 1 287-292 

24 VaNzcTTi Cited by Serafim (21) 

25 Verca Turnon puUanti a tipo cortico surrenale nel 

muscolo quadricipite Attv d ital d chir , 


1921 p 20 

6 ZvPELLONi, I C Turnon epitehali pnmitivi delle 
ossa a iipo tireoideo e paratireoidco Tumon 1913 
11, fasc ^ 
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MULTIPLE CARTILAGINOUS EXOSTOSES— DIAPHYSEAL ACLASIS 

B\ PHILIP LEttIN M D FACS Chicago 
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T he writer mshes to record 6 ca^es of 
multiple cartilaginous exo-atoses and to 
call attention to the similarity between 
that condition and chQndrogene<iis imperfecta 
or achondroplasia There are o\ er 600 cases 
on record The first case reported m America 
was b> Gibnej in 1875 Sir James Paget 
described the condition in 1853 It is stated 
that it was first recognized by Hawkins m 
1839 and the first complete study was made by 
Ollier in 1899 

In the present senes this condition has 
been noted at as early an age as 5 months as 
in Case 1 Children have been bom with 
exostoses present Males predominate in the 
ratio of about 3 to i This ratio is probably 
due to the increased nsk of trauma in the 
male Heredity is definitely established The 
condition is rare in the colored race Retarded 
puberty has been noted repeatedly and this 
fact together ivith the frequent disappearance 
of the exostoses at puberty haAe been offered 
as proof of a glandular etiologv Leith be 
lieves that the condition of multiple carlila 
ginous exostoses is related to achondroplasia 
and may be due to a disturbance of function 
of the glands of internal secretion most likely 
of the thyroid 

Virchow believed the exostoses develop from 
splintering off of the growing cartilage in 
intra uterine or extra uterine life \oorhoeve 
believes there is a transitional stage between 
cartilaginous dysplasia and the condensing 
bone affection ^own as Albers Schoenbergs 
Mannorknocken Renfrew White recently 
desenbed two cases of multiple exostoses and 
of chondrody strophia fetalis and remarked on 
the similarity m climcal appearance as con 
trasted with the absolutely dissimilar nature 
of the defect in bone development 
Wladimir Ulrich states that cartilaginous 
exostoses develop as an achondroplasia are 
developmental, and have their origin m the 
organs which influence bone growth namely 
the glands of internal secretion He states 


that the true cau'^e is unknown but probably 
lies m a senes of disturbances which may ap 
pear m one case as nckets in another as mul 
tiple exostoses and at a more adv anced age as 
arthntis deforman« The reader is adv^sed 
to read the excellent monograph by Risch 
bieth and Barnngton 

In an admirable paper by Sir Arthur Leith 
a very suggestiv e new theory of pathogenesis 
is presented This writer states that the con 
dition of exostoses should be taken out of the 
category of bone tumors and placed among 
the disorders of growth and because it is a 
disturbance of the modeling or pruning of the 
diaphy ses he proposes the name of “diaphy s 
eal aclasis ' 

He reviews some work of Hunter s stating 
One of John Hunter s more important dis 
covenes was his realisation that the shafts of 
bones grew in length by a double process, 
there was first the deposition of new bone m 
the cartilaginous growth disc at the ends of 
the shaft a process clearly recognized before 
Hunter’s time there was m the second place 
a modelling process by which the new bone 
thus laid down was pruned reformed and in 
corporated as an intrinsic architectural part 
of the cylindrical shaft Hunter clearly 
recognized that these two processes were 
independent operations If Hunter’s teaching 
IS true then we ought to find disorders of 
growth m which deposition of new bone goes 
on while the second or remodelling process is 
retarded or even completely arrested A 
survey of the skiagraphs of the first ca<5e of 
multiple exostoses that came my way showed 
me that in this disorder the deposition process 
goes on but the modelling process is retarded 
and aberrant In multiple exostoses which is 
a disorder of youth and of adolescence, then, 
the modelling process is profoundlv retarded, 
in some instances almost arrested The bony 
excrescences or tumors which serve as 
diagnostic marks for the clinical recognition 
of the condition, are merely secondary results 
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Fig 1 Composite roentgenogram of Case i 


of the primary disorder of growth for which I 
propose the name of ‘ diaphyseal aclasis ’ ” 
Keith states that about half the subjects of 
this condition ga\e a history of one or more 



Fig 7 Case i showing bowing of left forearm and 
exostosis below left knee 


relatives similarly affected and that the dis- 
order IS Mendelian m its incidence 
The disturbance is confined to those 
elements of the skeleton m which bone laid 
down within cartilage comes to be covered bj 
periosteal bone, as m the shafts of the long 
bones Hence this disorder of growth occurs 
in the growing ends of the shafts of long 
bones where a core of bone formed within 
cartilage comes to be encased in a sheath of 
bone formed beneath periosteum Where 
growth IS most marked and most prolonged, 
as at the distal and proximal ends of the 
femur, tibia, and fibula, at the distal ends of 
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Figs Kigbt shoulder region ot Case { houmgero to is 
of «capula 


the bones of the foreirm and at the proximil 
ends of the humerus the adastic condition is 
most marked It is aKo particularU well seen 
at the growth line along the \ertebra! border 
of the scapula and along the cnstal border 
of the ilium The outer and inner ends of 
the daaade being formed from both carti 
lage and membrane also show an unmodeled 
formation 

Storea’s patient had a brother and 4 
maternal undes who were affictcd with the 



Fig« 7 and S 
region of Case 1 



Vnteropostenor and lateral views of Lnee 



Fig 6 PeUis and hips of Cose i 


«ame disorder Perej reported that in a 
famil> of 4 generations m which iij persons 
were inaesligated *6 were affected ■’2 were 
males and 4 females Remecke traced 172 
ca<es in ^6 families 

In an attempt to determine the bone 
changes Reith superimposed the tracings 
made when a girl of 16 was first observed and 
those made 10 months later and made ac 
curate obser\ ations He states that all bones 
formed cntireh within cartilage are free from 
an> disorder of grow th The tarsal and carpal 
bones the epiph\ ses of all the long bones the 
aertebral bodies and sternum are formed in 
adastic individuals as in normal persons 
Likewise are the bones formed m membrane — 
the bones of the cranial v’ault and of the face 

The exostoses occur at the epiphj seal ends 
of the long bones e peaallj the tibia and 
femur at the knee 

The various tj-pes of exostoses are spinous, 
sessile pedunculated oblique and straight 
The associated pathologj consists of Iimita 
tion of joint motion bursitis, penosteitis, and 
fracture with pseudarthrosis RIosenthin re 
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Tig 9 Feet of Case i 

ported a case of aneurism of the popliteal 
artery due to irritation of an exostosis 
Ochsner and Rothstein reported a case of 
exostoses \\ithin the spinal canal 
The most prominent findings are the 
exostoses These are usually painless unless 
traumatized or subjected to pressure b> neigh 
boring structures During a period of rapid 
growth they may be tender or sensiti\e 
Swelling is usuall> easil> seen Deformity 
due to curaature of bone ma> be produced 
especially in the forearm or leg When two 



long bones> are parallel and connected by an 
interosseous membrane, unequal growth in 
bone will result m deformity In the forearm 
there is produced a manus \arus or manus 
\algus depending upon the bone affected 
The exostosis mav interfere with the function 
of the muscles, tendons, or joint Injury to 
the exostosis ma> result in bruising, fracture, 
or hxmatoma formation Bursitis may result 
from trauma to the exostosis Assoaated 
symptoms may be of a glandular nature such 
as the delayed sex growth noted in Case i 
Many of these patients are below the normal 
in muscle power 

The diagnosis is based upon the history, 
the findings, the exostoses, and the roentgeno- 
grams The differential diagnosis between 
osteitis fibrosa cy stica, cy sts of the long bones, 
and other bone tumors should be made easily 



Fig I* Case7, hypertropliicchondrod>stroph> 
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Fig s Ri^ht shoulder region of Case j showing exostosi 
of scapula 


the bones of the forearm and at the proximal 
enda of the humerua the aclastic condition is 
most marked It is also particularl> %\ell seen 
at the growth line along the \ertebral border 
of the scapula and along the cnstal border 
of the ilium The outer and inner ends of 
the claMclc being formed from both carti 
lage and membrane also show an unmodeled 
formation 

Storey a patient had a brother and 4 
maternal uncles who were affected with the 



Tigs 7 and 8 Anteropo tenor and lateral views of knee 
region of Case i 



Fig 6 Pelvis and hips of Case i 


«ame disorder Percy reported that in a 
farailj of 4 generations m which 113 persons 
were investigated 26 were affected, 22 were 
males and 4 females Rcmccke traced 172 
cases in 36 families 

In an attempt to determine the bone 
changes Keith superimposed the tracings 
made when a girl of 16 was first observed and 
those made 10 months later, and made ac 
curate observations He states that all bones 
formed cntirelj within cartilage are free from 
any disorder of grow th The tarsal and carpal 
bones the epiphjses of all the long bones the 
vertebral bodies and sternum are formed m 
adastic individuals as m normal persons 
Likewise are the bones formed in membrane — 
the bones of the cranial vault and of the face 

The exostoses occur at the epiphyseal ends 
of the long bones especially the tibia and 
femur at the knee 

The various types of exostoses are spinous, 
sessile pedunculated, oblique, and straight 
The assoaated pathology consists of limita 
tion of joint motion bursitis penosteitis and 
fracture with pseudarthrosis Mosenthin re 
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Fig 9 Feet of Case 1 


ported a case of aneurjsm of the popliteal 
artery due to irritation of an exostosis 
Ochsner and Rothstein reported x case of 
exostoses ^Mthm the spinal canal 
The most prominent findings are the 
exostoses These are usuall> painless unless 
traumatized or subjected to pressure by neigh- 
boring structures During a period of rapid 
growth they may be tender or sensitive 
Swelling IS usually easilj seen Deformity 
due to curvature of bone may be produced 
especially m the forearm or leg When two 




Fig 10 Lateral vieiv of one foot of Case i 


long bones are parallel and connected b> an 
interosseous membrane, unequal growth in 
bone will result m deformitj In the forearm 
there is produced a manus varus or manus 
valgus depending upon the bone affected 
Ihc exostosis may interfere with the function 
of the muscles, tendons, or joint Injury to 
the exostosis may result m bruising, fracture, 
or h-cmatoma formation Bursitis ma> result 
from trauma to the exostosis Associated 
s>mptoms ma> be of a glandular nature such 
as the dela>ed sex growth noted m Case i 
Man> of these patients are below the normal 
m muscle pow cr 

The diagnosis is based upon the historj, 
the findings, the exostoses, and the roentgeno- 
grams The differential diagnosis between 
osteitis fibrosa cystica, cysts of the long bones, 
and other bone tumors should be made easily 
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Tio IS Tnie achondrophsia 



fig IS True achondrof>la»n F»g i6 Pseudo achondroplasia 



Fig 14 Roentgenogram of Figure 13 illustrating 
epiphyseal changes in achondroplasia 


The prognosis concerns chiefly the question 
of malignancy from chrome irntation A 
malignant enchondroma might result 

As m Case i some of the exostoses might 
disappear In this case the original growth 
has entirelj disappeared 
The non surgical treatment consists of pro 
tection of the exostoses from injury which 
might result m periosteitis or fracture The 
surgical lemoxal of the exostoses is indicated 
under sexeral conditions that is excessive 
size, interference with the function of a jomt, 
a muscle or a tendon pressure symptoms 
sensitiveness of the exostoses and repeated 
trauma which might result in malignant de 


generation or fracture Remov al of the carti 
laginous cap must be complete If correction 
of the deformity is indicated as in Case i, 
osteotomy of the forearm is advisable 

CASE REPORTS 

Case I £ H male 12 > ears old born in Leeds 
South Dakota son of a physician was referred bv 
Dr \ ander Mark He is the second of 3 children 
HiSBiotherwasinlabor3 hours He was apparently 
a normal baby and was breast fed for 5 months 
when a complementary feeding \\ as used He had a 
tooth at 6’* months and walked at i year There 
is no family history of similar trouble 
The first symptom at the age of 5 months was a 
small mass on the left forearm This mass has since 
disappeared At various intervals new exostoses 
appeared on practically all of the large long bones 
the only onecausmg trouble being the one above the 
left wrist which has produced a curvature of the 
forearm The masses about 50 in number caused 
no pain The only other point of possible interest 
m the history is that the boy likes to chew gristle 
Case 2 D a girl i year of age was referred 
by Dr D H Levmthal The case is one of mild 
though typical achondroplasia 

Case 3 AB a soldier at Camp Grant Illinois 
was referred by Dr Lester Palmer 

Case 4 MS was the wife of a U S colonel and 
patient of Drs A R Elliott John Ridlon, and J L 
Porter 

Case 5 J S was the son of the patient in Case 4, 
and a patient of Dr John Ridlon 
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Case 6 CD a colored girl of 14 years, seen at 
the St Luke’s Hospital outpatient department, was 
probably a case of true hypertrophic chondrodys 
troph> 


SUMMARY AND CONCLUSIONS 

Hereditary deforming chondrodyspHsia or 
multiple cartilaginous exostoses, to which 
condition Keith has given the name of “dia 
physeal aclasis or failure of the diaphysis to 
shape itself normally, is manifested by mul 
tiple painless exostoses occurnng chiefly at the 
epiphyseal ends of the long bones espeaally 
m the region of the knee joint They may be 
found at birth but more commonly dunng 
young childhood Occasionally they dis 
appear spontaneously They are benign and 
only infrequently require surgical treatment 
The writer believes that multiple carti- 
laginous exostoses and achondroplasia have 
many points in common and possibly a 
related etiology 
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P AGET S disease of bone was first de 
scribed in 1877 by the one whose name 
It bears Osteitis deformans was the 
descriptive name used bj the author in his 
original report of 5 cases which still remains 
as the greater part of the sum total of our 
knowledge of this affection Later he added 7 
cases to this and bj 1889 had seen 23 cases 

FREQUENCY 

Since 1889 cases have been reported from 
time to time Lewin m 1925 collecting 251 
from the literature w hich suggests that it may 
nghtfully be termed a rare disease of bones 
Undoubtedly many cases occur which re un 
recognized In the large hospitals we find 
Hurwitz recounting 3 cases in 30 000 medical 
admissions to the Johns Hopkins Hospital, 
Carman and Carnck 15 m 237 000 admissions 
to the May o Clinic o\ er a period of 6 \ ears Da 
Costa Funk, and others 13 m 38 000 admis 
sions to Jefferson Hospital Cutler 7 cases m 
285 000 out patient admissions to the Massa 
chusetts General Hospital in 1 2 y ears 
The most frequent site of the malady is 
in the tibiae, femora the \ ault of the skull pel 
vis spine and clavncles The nbs ulna: radii 
jaw and metacarpals have been affected in 
some instances When the lesions occur m the 
long bones they are more often symmetrical 
and this generalized manifestation is by all 
odds the more common 
In 1883 Bowlby first called attention to one 
tone involvement A cab man who had been 
injured came to autopsy with the findings of 
osteitis deformans m the right femur alone a 
condition which was known to have existed 
for 10 y ears The course of the disease is pro 
longed, and some mav offer the criticism that 
the one bone ty pe is an early stage Howev er, 
m some well authenticated cases years have 
passed with no changes elsewhere Hurwitz 
and Carr in 1914 reported 7 cases and added 
another of one bone involvement Newton 
last y ear collected 5 more to which he added 3 
Among the latter Roraer had 3 patients, ^ 


with a history of trauma while Newton could 
find no trauma playing a possible part in his 3 
cases Irauma however has been elicited in 
the history more often m the one bone type 
In one of Newton s cases the disease was sta 
tionary for 3 years Cone observed a patient 
for 10 years with the disease localized m the 
right femur and Ely described the bone from 
a patient whose right femur alone had been 
affected for 30 years 

ETIOLOGY 

The suggestion made m the earlier writings 
that lues is a possible cause has not been sus 
tamed and in all likelihood lues bears no rela 
tionship to the condition Da Costa states 
that four fifths of the cases show a negative 
Wassermann and a positive Wassermann has 
not been seen in uncomplicated cases He 
does not agree with some that it is a latent 
manifestation of inherited syphilis 

Trauma to the part involved is noted quite 
frequently particularly in the one bone mam 
festation of the disease and is believed by 
some to be a factor The history of trauma, 
however is seen to occur in some shortly 
before the onset of symptoms while m others 
years have elapsed In our patient slight m 
jury occurred i month pnor to bow mg It 
seems quite doubtful whether trauma is to be 
considered seriously as a causative factor 
Leri reports trauma 8 months before involve 
ment of the humerus Perhaps injury calls 
attention to the disease that is already pres 
enl, when years have elapsed it is probably 
simplv coincidental 

The trophic theory cited by Prince and 
others, gives a neurological basis to the dis 
ease, as seen m tabes and syringomyelia 
Prince reports nerve or cord changes m 6 out 
of 10 cases Packard with others maintains 
that no cord or nerv e changes occur and quotes 
a similar vnew by Von Recklinghausen 

In the search for the cause of the disease 
bacteriology has not been overlooked Da 
Costa credits Italian inv estigators, Archangel!, 
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Tig : This area shows considerable bone destruction 
the giant cells or osteoclasts are numerous and are seen in 
some instances to give an eaten out appearance to the 
adjacent bone The osteo lasts give the suggestion of oc 
cupymg a niche 

Fiocca, and Morpurgo, \Mth the claim that an 
organism has been cultured from pagetic 
bone, the nature of ^\hich was a diplococcus 
A \accine made from the reco\ered organism, 
was reported to be of \alue m the treatment 
The work on this phase has not been extensive 
and Ellis was unable to obtain any organism 
in 2 cases from vvhicli bone had been removed 
from the tibia 

The assumption of a disturbed metabolism 
has given rise to considerable work Believing 
a continued toxic basis due to disordered 
metabolism may give rise to the bone changes 
has led to investigation in this field The 
parathyroids have been reported to be the 
seat of adenomata in the disease Collip and 
his workers have shown by extensive work 
the association of these organs with the cal- 
cium balance The nature of the affection 
likewise suggests that this phase is worthy of 
careful investigation Da Costa suras up 
Hawk’s work by stating “The metabolic 
changes of Paget’s disease are of interest and 
probably of importance They indicate a pro- 
nounced retention of calaura, magnesium and 
phosphorus, and a large elimination of sul- 
phur It maj be that during the formation of 



new bone the osteoid tissue produces a highly 
sulphurized organic matrix which is gradually 
calcified by the deposition of calcium, mag- 
nesium, and phosphorus In the course of 
calafication a certain amount of this sulphur 
must be replaced by the other elements 
Hence, the retention of calcium, magnesium, 
and phosphorus, and the increased elimina- 
tion of sulphur This state of affairs is to a 
considerable extent the reverse of what we 
find in osteomalacia ’’ 

Knaggs seeks to correlate the disease with 
osteitis fibrosa and osteomalaa i In so doing 
he assumes a continuous toxic basis which acts 
m one with a peculiar susceptibility to bone 
disease The picture which presents itself is 
influenced by the vitality of the patient 
Osteitis deformans occurs when the vitality is 
great enough to resist the disease process 
until old age, when the reaction to the disease 
IS onl> fair, osteitis fibrosa results, when no 
reaction occurs, osteomalaaa He assumes, 
of course, first a toxic basis, which is not 
proved, and further a peculiar susceptibilitv 
m certain individuals The pathologv he 
grants is different and the work of Hawk 
shows unlike metabolic variations 
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P AGCr S disea'ic of Lone wis first de 
scnbtd in 1S77 b> the one iihost nimc 
It bears Osteitis deformans was the 
de'icripti\t name u^cd bj the autiior m his 
onynal report of 5 eases which still remains 
as the greater part of the sum total of our 
knowledge of this afTcction Later he adcle<l 7 
cases to this and bj j8Sq Ind seen ^ eases 

FRrQUFNC\ 

Since 18S9 cases have been reported from 
lime to time Lewm m !<)'•$ collecting 251 
from the literature which suggests that it nia> 
rightfuU> he termed i rare disease of bones 
Undoubtcdlj nian> eases occur which re un 
recognized In the large hospitals we find 
Hurwit? recounting 3 cases in 30 000 medical 
admis<iions to the Johns Hopkins flospK il 
Carman and Carrick 15 in zt? 000 admissions 
to the Ma) 0 Clmic o\ cr a period of 6 j cars D i 
Costa, Tunk and others 13 m 3S000 admis 
sions to JelTcrson Hospital, Cutler 7 ca<;cs jn 
385 000 out patient admissions to the Massa 
chusctls General Hospital in 12 }ears 
The most frequent site of the malady is 
in the tibia? femort thoaultoftheskull pel 
MS spine, and ch\ ides 1 he ribs ulm? radii 
jaw and mctacarpaK ha\c been aflictcd in 
some instances When the lesions occur in the 
long bones the^ are more often symmetrical 
and this generalized manifestation i> bj ill 
odds the more common 
In 1883 Bowlby first called attention to one 
bone m\ ols cment A cab man who had been 
injured came to aiitopsj wnth the findings of 
osteitis deformans in the right femur alone a 
condition whith was known to haae existed 
for 10 years Ihe course of the disease pro 
longed, and some ma\ offer the criticism that 
the one bone type Is an early stage Honeier, 
m some well authenticated cases \cars ha\c 
passed with no changes clstwhero Hurnitz 
and Carr m 1914 reported 7 cases and adilcd 
another of oni, bone m\ol\cment Newton 
last } ear collected 5 more to which he added 3 
^\mong the latter, Romcr had 3 patients, all 


wUhahistory of trauma while Newton could 
find no trauma playing a possible part in his 3 
eases Trauma howe\cr has been elicited in 
the history more often m the one bone type 
In one of Newton s eases (he disease was sta 
tionara for j years Cone observed apaticnt 
for 10 years with the disease localized m the 
nght femur and Ely iloicnbcd the bone from 
a patient w hose right femur alone h ul been 
alTcctcd for 30 vears 

ETIOLOGY 

The buggcstion made in the earlier w ntings 
that luts IS a possible cause has not been sus 
tamed and in all likelihood lues bears no rch 
lionship to the condition Da Costa states 
(hat four fifths of the eases show a negative 
\\ assermann and a posiUv c Wasserm inn has 
not been «ccn m uncomplicated cases He 
docs not agree with some that it is a latent 
manifestation of inherited syphilis 

Trauma to the part involved is noted quite 
frequently particularly m the one bone mani 
fcsfafion of the disease and is believed by 
some to be a fatter The history of trauma 
however is seen to occur m some shortly 
before the onset of symptoms while in others 
years have elapsed In our patient slight in 
jury occurred i month prior to bowing It 
seems quite doubtful whether trauma is to be 
considered seriously as a causative factor 
Leri reports trauma S months before involve 
ment of the humerus Perhaps injury calls 
attention to the disease that is already pres 
ent when years have dap cd it is probably 
simply coincidental 

The trophic theory cited by Prince and 
others gives a neurological basis to the dis 
case as seen m tabes and syringomveha 
Pniicc reports nerv e or cord changes m 6 out 
of 10 costs Packard with others maintains 
that no cord or nerv e changes occur and quotes 
a Similar view by Von Recklinghausen 

In the search for the cause of the disease 
bacteriology has not been overlooked Da 
Costa credits Italian mv estigators Archangeli, 
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cupymg a mche 

Fiocca, and Morpurgo, with the claim that an 
organism has been cultured from pagetic 
bone, the nature of which w as a diplococcus 
A \ accine made from the reco\ ered orgamsm, 
was reported to be of value in the treatment 
The w ork on this phase has not been extensi\ e 
and Elhs was unable to obtain an> organism 
in 2 cases from which bone had been remo\ed 
from the tibia 

The assumption of a disturbed metabolism 
has gi\ en rise to considerable work Believing 
a continued toxic basis due to disordered 
metabolism ma> give nse to the bone changes 
has led to mvestigation in this field The 
parathyroids have been reported to be the 
seat of adenomata m the disease Collip and 
his workers have shown by extensive work 
the association of these organs mth the cal- 
cium balance The nature of the affection 
likewise suggests that this phase is worthy of 
careful investigation Da Costa sums up 
Hawk^s work bj stating “The metabolic 
changes of Paget’s disease are of interest and 
probablj of importance The> indicate a pro- 
nounced retention of calaum, magnesium and 
phosphorus, and a large ehmination of sul- 
phur It maj be that during the formation of 



Fig This section shows what might be termed a stage 
of healing The osteoid tissue filling the marrow spaces is a 
vascular fibrous tissue Some spaces are lined b> osteo 
blasts while others are crowded with them Giant cells are 
less numerous than in Figure i 

new bone the osteoid tissue produces a highly 
sulphurized organic matrix which is graduall> 
calafied by the deposition of calcium, mag 
nesium, and phosphorus In the course of 
calcification a certam amount of this sulphur 
must be replaced b> the other elements 
Hence, the retention of calcium, magnesium, 
and phosphorus, and the increased elimina- 
tion of sulphur This state of affairs is to a 
considerable extent the reverse of what we 
find in osteomalacia ” 

Knaggs seeks to correlate the disease with 
osteitis fibrosa and osteomalacia In so doing 
he assumes a continuous toxic basis which acts 
m one wnth a peculiar susceptibihty to bone 
disease The picture which presents itself is 
influenced by the vitality of the patient 
Osteitis deformans occurs when the vitalitj is 
great enough to resist the disease process 
until old age, when the reaction to the disease 
is onlj fair, osteitis fibrosa results, when no 
reaction occurs, osteomalaaa He assumes, 
of course, first a toxic basis, which is not 
proved, and further a peculiar susceptibility 
in certam individuals The pathology he 
grants is different and the work of Hawk 
shows unlike metabolic variations 
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The roentgenological descnption of the dib 
ease has been carefully set forth by Carman 
and Camck who state “The ^hole architec 
ture of the bone is altered the essential fea 
tures being porosis and the formation of new 
bone n ith hj’perostoses one or the other proc 
ess predominating in different parts In 
later stages new bone tends to become sde 
rosed and takes on a dense white appearance 
with a much decreased permeabihtj to the X 
rajs The structure of the bone appears to be 
almost entirelj remo\ed and laid down afresh 
on a different plan and m a larger mould 

“The long bones lose their dear cut outhne 
thej become cur\ ed and the thickenmg ap 
pears to be greatest on the comex surfaces 
In some places subpenosteal thickening is 
seen while in others decalafication beneath 
the penosteum has progressed vrregulatlj The 
small cysts frequentlj mentioned m the htera 
ture were observed but once m our cases 

“The spine and pelvis when affected takeon 
a dense white appearance or the picture maj 
be that of porositj vnth fine and coarse trabec 
ulation or there maj be a combmation of the 
two The bodies of the lumbar vertebr-c are 
flattened and widened compared with the 
normal The joints are not inv oh ed the proc 
ess extends throughout the epiphjses, but 
there is no noticeable irregulantj of the joint 
surfaces There is no approtimation of the 
articular surfaces that is suggestiv e of atrophj 
of the cartilages 

The same authors state that a preliminarj 
report of bone raetastases was made in 4 of 
their 15 caries This occurs particularlj when 
attention is directed first to the pelvis or spine 
Not until the long bones and skull are raj ed is 
the true diagnosis made In i of the 4 cases a 
diagnosis of osteitis deformans was made onlj 
after repeated examinations at intervals of a 
jear however, the consultant had leaned 
toward this affection rather than bone metas 
tases The changes m the skull increased 
thickness of the outer and inner table irregu 
lantj and porositj are most siguificant in a 
suspected case 

PATHOLOGY 

The process of bone destruction as well as 
new bone formation is seen microscopicallj 


Coarse trabeculie of bone form the greater 
part of the picture These trabeculie hav e no 
plan and run irregularly mterspersed bj 
osteoid tissue Calafication \anes in densitj , 
m onlj a few places being dense This prob 
ablj accounts for the occasional hardness 
noted upon removing sections which for the 
most part cut with surprising ease 

Mam giant cells are observed Figures i 
and 2 show them to be more abundant in cer 
tain areas An eaten out appearance of the 
adjacent bone obtains the osteoclasts giving 
the suggestion of occupjing a mche 

The marrow spaces are filled wath oteoid 
tissue consisting for the great part of a v ascu 
lar fibrous tissue Osteoblasts likewise are 
numerous in some instances hnmg bj a single 
lajer the marrow space or corapnsmg the 
whole of the marrow cavatj Some round cell 
infiltration occurs with diffuse or grouped 
arrangement of cells 

In bone so disorganized naturally the 
haaersian sj stems are distorted 

The signs and sj-mptoms of the disease are 
local and general Pam is a common com 
plaint and this varies in seventj as it vanes 
bj its absence in some cases Paget WTOte that 
pain was “widely various in seventj and 
vanouslj descnb^ “ It maj be present for 
manj months or some j ears before the patient 
seeks rehef or other signs are manifest De 
fonmtj which includes thickening, bowing 
shortening of the long bones and spine occurs 
The thickening maj be great, antenor 
tibial surface in our case increasmg m width 
by one third The bowing is diaracteristicallj 
outward and forward in the femora and tibi-e 
The shortening is not actual but due to the 
bowmg The skull becomes larger and the 
vmuU tends to flatten adding to the decrease 
in stature caused bj bowing of the spine and 
long bones of the lower extremities and broad 
ening of the peivns 

SUn changes likewise varj Among those 
seen are discoloration such as that reported 
bj Rnaggi pigmentation glossj smooth skin 
and local hj’per'eima Bowibj reports necrosis 
occurring in a case The skin changes are seen 
where the bone is dose to the surface as over 
the anterior tibial surface Some of these 
changes at least might be explained on the 
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basis of \ascular changes and undue pressure 
wbch IS quite apparent 
Weakness was the most striking symptom of 
which our patient complained She did not 
correlate her tibial deformity with this weak 
ness which had become so extreme She stated 
the effort to raise a fork was too much and 
added, “this was not sham because there was 
no need for it “ Lew in reports weakness as a 
complaint in i of his cases and Carman and 
Carnck mention it in 2 of their patients 
Dizziness, deafness, and choroidal changes 
ha\e al been found in connection with the 
disease 

Kidne> function was impaired in Scul!>’s 
case but nothing conclusive as to an interrela- 
tion was found Pinney reports' eosinophilia 
and basophilia in 5 cases Many have re- 
ported normal blood findings howe\ er 
As for the dinical course of the disease it 
can be said it is a chronic one Some are so 
little inconvenienced that only after j ears do 
the> seek a physiaan for relief Spontaneous 
fracture has brought se\ eral cases to the at- 
tention of a physiaan for the first time Cone 
and Bowlby report the passing of 10 years in 
which one bone onl> has been m\oIved, Lewm 
observed the bowing of legs in his patient for 
12 years, 1 of Leri’s patients had involvement 
of the tibia at the age of 52, ra^us at 63 and 
the other tibia at 80 

The skin changes follow the disease in the 
bone Peruet describes thickening of the skin 
which began as a blush, in one w ho had bowing 
of the legs and spine for 16 years He found 
the skin condition to be morpheoscleroderma 
Knaggs attnbutes these changes to “impaired 
nutrition due to the retarding influence of 
muscular atrophy and diminished activity 
upon venous return ” 

Thus in such a chronic affection we find it 
compatible with life Weakness or deformity 
may inconvenience one to a greater or less 
degree and fracture incapaatate, but even 
^ese tend to heal in the diseased bone 
Purthermore, the disease may not be pro 
gressive and apparently becomes arrested in 
some for a time at least, when the patient has 
little or no discomfort 
Until our knowledge of the cause of osteitis 
deformans is added to, its treatment maj con- 



Fig 3 The plate shows the right and left tibia though 
unfortunately from different positions The coarseness, 
bowing, and thickening are evident 


tinue to remain unsatisfactory As the metab- 
olism IS being more clo5el> studied, particu 
larl> the calcium metabolism, the parathyroid 
function in the disease, if any, may come to 
light Bissler has just shown marked im- 
provement m the well being of his patient 
on administration of parathyroid extract 
after the failure of many other forms of 
treatment 

Thyroid extract and multiple gland extracts 
have been of no proven value Spontaneous 
fractures hav e responded well in bone showing 
such marked changes 

Mrs J aged 63, came to the dispensary March 2, 
1926, complaining of an aching pain in the right leg 
and hip and extreme weakness 

Three months before she had bumped her leg on a 
car seat The lower leg and area over the right but 
tock showed slight sw elling She remained m bed 
for a few days and returned to her work of sewing 
The incident was forgotten until a month and a half 
later when she noteda weakness which was becoming 
greater The weakness became so extreme that the 
lifting of a fork was exertion, she stated, m one who 
had always enjoyed good health 

It was a member of the family who at this time 
jested she was becoming bow legged which fost at 
traded her attention to the deformity of the tibia 
At the time of admission this had progressed con 
siderablj In the following weeks prior to her entry 
into the hospital, March ii, 1926, an aching pain in 
the hip and right leg had been present Swelling 
below the knee appeared and this to the feel she 
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characterized as spongy or chee \ and also noted 
that the skin over the tibia had become discolored 

A roaring when suddenly turning the head had 
been noted No changes m \ision had occurred 
The head had not increased in size The patient 
limps not being able to touch the heel to the ground 
on walking Clinical The patient was a well 
nourished individual The heart and lungs showed 
no e\ idence of disease The breasts and th> roid were 
negative 

The right tibia was bowed outward and forward 
It was noticeablv larger than the left The skin over 
the anterior tibial surface had a >ellow tinge with 
areas of blue gra> discoloration The skin to the 
touch was warmer than that of the left and was 
tense The right leg showed one inch of shortening 
The width of the anterior tibial surface was 65 
centimeters compared with 4 5 centimeters of its 
fellow 

The A. ray showed marked bowing of the right 
tibia with increase {Fig 3) of thickness and coarse 
trabeculation characteristic of Paget s disease The 
left tibia shows DO changes Films made of the head 
showed some thickening of skull but no character 
ibtic bone changes of osteitis deformans The pelvis 
showed no definite bone changes There was an 
uregular calcified area which probably represented 
a calcareous gland No bone change could be seen 
in the femur 

The urine was negative the blood count was 
normal 

Non protein nitrogen 40 miiligrams per too cubic 
centimeter of blood Bas^ metabolic rate was plus 
12 ^\asserman^ blood test and Kahn test for lues 
were negative The ophthalmologist reported the 
pupils fields and tactile tension as aOTmal W ith 
dilated pupils no changes were observed in the 
disks vessels or fundi 

On March 17 1926 a section, of the tibia was re 
moved for study (Dr \ an Hazel) An incision of 
the skin over the anterior tibial surface was made 
and the skm flaps dissected back and elevated The 
periosteum thus exposed was seen to be thickened 
and nodular The v asculantj w as increased greatlv 
By use of the bone saw a section about 10 to 12 
centimeters by centimeters was removed The 
cortex was markedly thickened and cut readi]> at 
times due to the softness of the bony structure being 
spongehke in character while at other times a resist 
ance was met greater than that of normal bone 
presenting an almost ivor> like hardness 

Grossl> the section removed showed esscnliall) a 
coarseness and was more brittle than norma! bone 
The wound was closed without drainage Healing 
took place readily the sutures being remov ed on the 
eighth da> and with exception of one stitch punc 
ture from which some blood escaped wound healing 
was complete 

Polliologtcal report The histological study of 
the removed specimen was made by Dr Jafle who 
reported Coarse and irregular trabecula; of bone 
loim a very dense network which is interspaced w»th 


fibnllar connective tissue The trabecula: consist of 
atypical bone The lamell® run in v arious directions 
and there u no distinct orientation of them The 
bone Itself is div ided into irregular areas b> indented 
lines of more pronounced calcification while the bulk 
of the bone shows only scanty deposits of calcium 
salts The peripheral parts of the trabecula; have a 
homogenous appearance and stain purple with eosin 
The bone is quite cellular the cell being located in 
wide and irregular cavities In some places the 
trabeculx are tbm and more diffusely calcified But 
also here the wide emptv space about the bone cell 
IS striking There are a few small fragments of bone 
without structure and cells 

The marrow consists of fibnllar connecliv e tissue 
m which there are circumscribed areas of round cell 
infiltration To the bone are attached numerous 
polyhedral cells with round nuclei They usually 
form regular rows There are very many giant cells 
which often are located m a groove of the bone 

Careful studies of metabolism were made in 
this case and numerous stnUng deaaations 
from the normal were noted In manj of 
these deyaations I shall attempt to shon sug 
gestions of a profound disturbance of the 
parath>TOid secretion 

WTicn the patient entered the hospital the 
Wood calaum w as abnormallj high 13 Oj in 
spite of the fact that the patient was e\idently 
retaining much calaum For a penod of 10 
days she was put on a milk diet which of 
course is rather nch in calaum and an 
analysis o! al) ingested material both milk 
and water was made daily All the eccrela 
during this period were sa\ed and at the end 
of the penod it was e\ident from Table I that 
the patient had retained 8 549 grams of 
calaum 


TABLE I — BLOOD CVLCIUII 
Total calcium ingested Total calcium evereted 


In Mew of the high calcium content at the 
beginning of the senes it was quite surpnsing 
to note this retention and furthermore a blood 
calaum estimation made after this penod of 
rest showed that there had been a fall m the 
blood calcium The interpretation of these 
phenomena present extreme difficulties 
It IS evident that although there was a re 
tention of calaum in the sum total a greater 
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amount than normal ^\as vitalized The uri- 
nary calaum, as has been previously shown 
by Hawk was higher than normal Thus, 
although more was excreted, this was far 
overbalanced b> the fact that an unusual 
amount w as absorbed The explanation sug 
gests itself that the bone is unable to retain 
calcium and it therefore passes into the blood 
and is excreted This point will be discussed 
later m relation to the pathological picture 
The lead having been gotten that changes 
in the permeability of the tissues might be 
present, this was tested out b> the blister 
method, previously described by Peterson 
and Milles A canthandes plaster w as applied 
and the time required for blister is noted, and 
when the blister did appear the protein con- 
tent of the blister fluid was tested by refrac 
tometer In this the blistering time was more 
rapid than in most cases which we noted m 
seaeral hundred estimations, and the protein 
content was also nearly the highest of any 
estimation of which w e ha\ e yet made, giving 
evidence of most extreme permeability of the 
tissues The protein content of the blister 
produced early in the course of the patient’s 
stay in the hospital was 88 per cent of that of 
the blood serum Later on after prolonged 
rest in bed when considerable improvement in 
the bodilj strength had taken place this ratio 
dropped to 71 per cent 
In relation to permeability we also tested 
the absorption of glucose On a fasting stom- 
ach a meal of 100 grams glucose and lemonade 
was given and the blood sugar estimations 
made hourlj thereafter 


T^BLE II —TEST MADE TO DETERMINE THE 
“^^SORPTION OF GLUCOSE ON SIARCH l8, 1926 

Blood sugar 
81 3 

100 o gtn glucose in lemonade 
103 o 
IS9 8 


Time 

9 30 
940 

945 

10 00 
10 15 

10 30 


3 

172 4 


Unne negatne for sugar 


TABLE III — MARCH 26, 1926 


Blood sugar 


Urine ncgati\ c for sugar 


ijo o gm glucose in lemonade 
236 o 
ito o 


The unusual rapid rise, as compared to the 
normal, is clear and also the rapid fall m blood 
sugar In i case onl> loo grams were given 
and the blood sugar rose to 192, almost the 
threshold, and within the space of an hour 
and a half has fallen practicall> to normal 
In Table III it is \ery striking that although 
the blood sugar was caught for the moment at 
236 milligrams, far over the threshold it staj ed 
at this level for such a short time that there 
was no overflow into the urine The sudden 
rise is evidently connected with an abnormal 
permeability of the gastric mucosa and again 
the sudden fall suggests that its fixation in the 
liver or conversion into glycogen also takes 
place abnormally rapidly , and is another ev 1 
dence of increased permeability 
The action of adrenalin injections was also 
tested out and they also appeared to be ab 
normal as shown m Table IV 

TABLE IV — RESULTS OP ADRENALIN INJECTIONS 


Tune 

Pulse 

Blood preuure 

Blood sugar 

940 

92 

160-04 

113 

9 45 

93 

162-94 

I14 3 

9 50 i c cm 

i-iooo adrenalin 


9 55 

94 

160-74 


10 00 

los 

I 4'’-76 


10 05 

lO 

134-76 

93 4 

10 10 

I ©8 

158-84 

10 IS 

99 

154-84 


10 25 

93 

154-82 

118 3 

10 35 

99 

156-88 


10 40 

102 

158-86 


/050 

105 

154-84 


55 

loS 

152-82 


II 00 

loS 

152-84 


II os 

no 

154-82 

114 3 


The elevation of the pulse continues for an 
abnormally long time The blood pressure 
instead of being elev ated falls and the blood 
sugar does the same, both returmng to normal 
at about the end of an hour In view of what 
we know of the autonomic and sympathetic 
nerve balance, the possibility again suggests 
Itself that with the picture of increased 
permeability the balance lies far on the para- 
sympathetic side The leucocytes ran con- 
sistently below normal at a great many ob- 
servations, averaging under six thousand, 
which also fits into this picture The basal 
metabolic rate was 12 plus and the calaum 
potassium ratio was 2 46 at the end of the 
period of observation It was further noted 
on repeated experiments that the admimstra- 
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tion of adrenalin hjpodermically caused a fall 
m the blood calcium (Table V) 

TABLE \ — RESULTS OF HAPODERMIC INJEC 
HONS OF ADRENALIN 

2 00 p ns Blood calcium 8 65 

2 03 3 c cm of adrenalin hypodermicallj 

300 Blood calcium 8 3a 

It IS probable from the above statement 
that in this case there is a poljglandular dis 
turbance of internal secretion which in cer 
tain respects bears a striking resemblance to 
that of parathyroid disturbance One of the 
most striking phenomena m this clinical pic 
ture was the extreme lassitude and weakness 
of the patient the exact opposite of what oc 
curb in parathyroid tetany The same is true 
of the phenomena of increased permeability 
the elevation of blood calcium, the calcium 
potassium ratio the lassitude and weakness 
as compared with the removal of the para 
th\ roid It is well know n that a large number 
of German observers have consistently dis 
covered post mortem parathyroid adenomata 
in Paget s disease Ihib finding as can be 
shown from the follow ing reference is far too 
constant to be attributed to chance (Maresch) 
The only other suggestion of this relation 
which has come to our notice has been the 
note by Anthony Bassler in a recent contnbu 
tion 

PATHOLOGV 

A study of the pathological picture of the 
bone excised m this case more or less conhrms 
that previously reported However m the 
case here reported the material was taken 
from the early stages of the condition Paget s 
disease runs a v ery long and slow course m the 
later stages Considerable repair takes place 
the bones regain somewhat their normal 
strength and an examination of the biopsy 
speamen here cannot but suggest the picture 
of a regeneration There is an absorption of 
calaum In most areas all the elements of 
bone are present but calcification has failed 
to take place In addition to this there is an 
attempt on the part of the body to lay down 
new bone to compensate for the w eakness from 
decalcification This new bone which is laid 
down in large amounts is fairly normal in 


structure but is subject to the same defects as 
the old one That is the calafication is imper 
feet In certain areas m both the new and old 
bone calafication has taken place but when 
the entire field ib studied as a w hole the failure 
atherof the deposition or retention of calaum 
lb evident 

CONCLUSION 

Therefore the authors would suggest that 
the pathological picture can be explained on 
the following basis — due to some disorder in 
metabolism probably a hypersecretion of the 
parathyroid gland there is an increase m the 
permeability of the tissues which entails an 
inability of the osseous structures to retain 
the calaum Calcium can pass freely from a 
bone to the blood vnee ver&a and m conse 
quence very much of it is lost m the unne 
These cases all show a positive calaum bal 
ance The pathological picture m the bone is 
an attempt of the normal bone forming tissue 
to strengthen the bone and the hypertrophic 
bone similarly fails to undergo proper calahca 
tion For that reason growth continues pro 
duang the syndrome of large, soft, decalafied 
bones 

Note— S ince ilie preparalion ol ihis paper two add: 
tional reports on ihi» sumeclhave come to the attention of 
the authors Pamera and Castro Freire (Compt tend soe 
de biol 1389 xcv 1926) have identified changes in the 
parathyroids in osteitis fibrosa which they consider to be 
pathognoinonic of hyperfunction Mandl (Zentralbl f 
Cbir 1927 bu 257) has removed parathyroid tumors in a 
case of Paget s disease and brought about improvement 
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MATERNAL OBSTETRICAL SCIATIC PARALYSIS 

By S\AIUEI KLEINBERG MD F A C S , New York 


A REVIEW of the literature shows ihit 
obstetrical sciatic paraljsis has re 
^ ceived recognition from an increasing 
number of sources in the past two decades 
All told only a small number of cases of this 
affection have been reported Because its 
manifestations are attracting great attention 
and because I desire to direct our thoughts 
again to the etiology and treatment I am 
prompted to record m detail 2 additional 
cases, each covering a period of many months 
Thus far the condition has been impossible 
to prevent and difficult to control effiaently 

ETIOLOGY 

From a study of the reported cases I am 
mchned to believe that we are dealing with a 
pressure paralysis of the sciatic nerves In 
all but 3 cases there is undoubted proof of 
increased intrapehnc pressure due to one or 
more of the following factors (i) a dispro- 
portion betw een the size of the pel\ is and the 
fetal head, (2) a prolonged or difficult labor, 
And (3) instrumentation The three possible 
exceptions are described by two observers 
PateP reports an undoubted case of obstet- 
rical peroneal paraljsis in a woman 6 months 
pregnant This need not really be considered 
an exception, as there may have been in this 
^'Oman’s case, even at so early a stage, an 
abnormally large amount of intra uterine 
fluid, with resultant unusual intra abdominal 
pressure 

Howell has described 2 cases of saatic 
paralysis in women who had apparently 
normal, non instrumental confinements In 

‘Pal«l,Lyoninfd 1905 

'Howell CM II St. Bartholomew s Hospital Reports iliv p 43 


all of the other cases of sciatic paralysis, 
however, we have two and often all of the 
above factors combined operating to cause 
paralysis It is difficult to understand why 
it is that we so often see drop foot, which is 
evidence that there is a more severe involve- 
ment of the external peroneal nerve than of 
the other branches of the sciatic Several 
authors have suggested that the explanation 
for this occurrence lies in the fact that those 
fibers of the lumbosacral cord destined to 
form the external peroneal nerve lie posterior- 
ly and in direct contact with the bony wall 
of the pelvis, and hence are damaged the 
most 

Thomas, in the Johns Hopkins Hospital 
Bulletin m 1900, explained the condition as 
follows “The upper roots of the sacral 
plexus do not be on the pynfonms muscle, 
but against the bony walls of the pelvis, and 
are thus exposed to pressure dunng certain 
difficult labors The dorsal off-sets of these 
roots lie against the bone and receive the 
chief injury The external popliteal nerve is 
made up of these dorsal off sets and therefore 
paral> sis is chiefly located in the distribution 
of this nerve ” Some observers believe that 
the paralysis is due to direct pressure of the 
fetal head This may be true at times, but 
such pressure cannot be the real cause in 
most of the cases, because the symptoms are 
so generally bilateral It is unfortunate that 
we have so little information m regard to the 
exact position of the presenting head in re- 
lation to the nerve cords Such information 
might shed considerable bght on the effect of 
different vertex positions on intrapelvic nerves 
I believe that as a result of one or more of the 
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p%thologiC'\l f'xctors outlined abo\e, an ab 
normal increase m the intrapeKic pressure 
causes a bilateral sciatic pressure neuritis and 
paraljsis The fact that the pressure is not 
of the same intensitj on all the neia e bundles 
accounts for the peculiar and irregular dis 
tnbution of the motor and sensoia sjmptoms 

SYilPTOMS 

There is al\\a\s a bilateral lesion although 
the Sjmptoms are more pronounced on one 
•side The lesion is at or near the promontorj , 
consequentlj the lower lumbar and upper 
sacral ner\ es are in\ ol\ ed and through them, 
the lumbosacral cord and the whole sciatic 
nerve Thus there are motor and sensorj 
disturbances The pain is often very dis 
tressing and alwajs annoying and exhaust 
mg It maj last for manj months but 
usuallj abates after several weeks It tends 
to disappear long before there is improv cment 
in the paraljsis Numbness and tmglmg 
frequently present are the earliest s> mptoms 
but diminish soon after the onset Of the 
affected muscles the anterior leg group is 
usually completeU paralyzed or nearlv so 
the result being drop foot which constitutes 
a conspicuous defect The other muscles of 
the leg and those of the thigh and even the 
buttock have variable degrees of vNcakncss 
but are paralvzed only exceptionally and then 
only temporarily 

COURSE 

The prognosis is extremely uncertain In 
some instances there is rapid improvement 
to a practical cure as in my second case In 
others there is a permanent drop foot with 
disability There is at pre>«ent no means of 
estimating the seventy of the lesion nor any 
way of knowing which is the best therapeutic 
method to hasten the cure or limit the ulti 
mate defect The treatment is of necessity 
entirely sjTnptomatic consisting of measures 
to reliev e pain to maintain muscle tone and 
to hold the foot at a right angle to the leg by 
some simple appliance until recov erj or im 
prov ement ensues It is encouraging to re 
member that my first patient who appeared 
to have a permanent drop foot at the end of 
nearly 2 years has since recovered sufliaent 


power in the extensor longus digitorum and 
peroneu** tcrtius to be able to walk without a 
limp and without a br cc 

The most effective treatment must cvi 
dentlj be prophylactic and lies in the hands 
of the obstetrician He must bear in mind the 
possibility of a pressure neuritis and paralysis 
of the sciatic nerve resulting from abnormal 
intrapclvic pressure It is his duty to avoid 
severe instrumentation and particularly pro 
longed labors He must m addition anticipate 
and prevent the possible ill effects from ab 
normal pressure that occurs in cases of dis 
proportion between the pelvis and fetal head 
Most obstetricians deny anv personal ex 
perience with postpartum saatic paralysis, 
or Erbs palsy in the newborn feeling that 
such a condition is a reflection on their skill 
It might be well to assume that it is a re 
flection on their ability and thus to stimulate 
greater care on the part of those devoting 
themselves to obstetrical practice 

C\S£ XZrORTS 

Case I Bearl R 2S year; old a pnmipara had 
a difTicult labor due to an abnormally large fetal 
head She went into labor on June 12 xg24 The 
head of the fetus became engaged in the true pelvis 
but It was too large to pass through the outlet The 
maternal pelvis was ot normal sue and conforma 
tion This was confirmed by me at a later date bv 
stereoscopic \ ray examination After a tedious 
and exhausting labor during which high forceps 
and axis traction were employed without success 
a craniotomy was performed and a fetus weighing 
about 14 pounds was delivered 

A\hcn the patient recovered from the ana-sthcsia 
she complained of severe pam in both legs and feet 
On the next day the pam was intense and it is said 
that she could not move either lower limb ^\llhm 
a day she recovered motor power in her thighs ard 
knees but had bilateral drop foot The paralysis 
of the left foot disappeared within a short time but 
the right foot drop persisted A month later an 
ankle brace with a stop joint was applied In 
November 1924 s months after the delivery she 
stiH had pain m both legs and a right drop foot 
walking with the aid of a brace There was an 
atrophy of i inch in the right leg complete paraly sis 
of the anterior leg muscles the peronei and the 
tibialis posticus and weakness of the flexor longus 
halluas 

A neurological examination m November, 1924 
by Dr E D Fnedman of New "iork revealed a 
lesion limited to the legs His report states There 
IS distinct foot and toe drop on the right side with 
inability to effect dorsiflexion of the right foot 



KLEINBERG MATERNAL OBSTETRICAL SCIATIC PARALYSIS 


63 


The ankle jerks are both absent There is some 
wasting of the right leg All forms of sensory changes 
are present in the distribution of the right peroneal 
nerve Milder sensory changes ire present along 
the outer margin of the left foot 
“Electrical tests reveal diminished galvanic and 
faradic responses in the peroneal and anterior tibia 
group of muscles on the right Theie is also some 
impairment of faradic response m the posterior 
tibial groups on both sides 
“ I do not believe the findings at present can be 
attributed to any cord injury It seems to me that 
the> are best explained by a lesion of the lumbo 
sacral cord m the pelvis This would mean a bi 
lateral sciatic nerve injury with more marked m 
volvement on the right ” 

One year later, that is in October, 1925, this pa 
tient, having worn the brace continuouslv and re 
ceived physiotherapy regularly, had improved 
decidedly She had no pain in either leg and she 
had learned to walk almost without a limp There 
was still some numbness m the right leg and com 
plete paralysis of the anterior leg group and peronei 
muscles The tibialis posticus and the fleaor longus 
hallucis were no longer involved Electrical tests at 
tbs time by Dr Hinson of the Hospital for Rup 
tured and Cnppled showed a complete degeneration 
reaction of the right external peroneal nerve Phys- 
iotherapy was continued to maintain the muscle 
tone while we were waiting for a possible recovery 
from the nerve lesion 

In May, 19 6, nearly 2 > ears after childbirth, there 
was still complete paralysis of the muscles supplied 
bj the nght external perontal nerve, with complete 
foot drop The condition was considered permanent 
To correct the foot drop and improve walking, the 
Mne block operation on the back of the anUe 
devised by Dr Campbell, of Tennessee, was rccom 
mended The patient refused to have this done 
This patient was recalled for examination on July 
2, 1926 I was very much surprised to see her walk 
without any limp She stated that she had prac 
tically forgotten about her foot trouble because she 
had no pain and no limp and could walk as much as 
she pleased An examination showed that she had 
recovered some power in the extensor longus digi 
torum and the peroneus tertius muscles, as a result 
of which dorsiflexion of 120 degrees was possible, 
just enough to eliminate the limp She had also 
slight power in the peronei muscles She has 
evidently improved in the last few months, which 
i? than 2 years after the onset of paralysis 
there is still complete paralysis of the tibialis 
anticus and extensor propnus hallucis, but m view 
of the recent return of motor control further im 
provement may presumably be expected 
The outstanding features m this case are 

1 The patient had a normal and rather 
Capacious pelvis 

2 The fetus was abnormally large, dis- 
proportion resulting 


3 A prolonged and difficult labor neces 
sitated much instrumentation with consider- 
able attendant trauma 

4 Sciatica and paralysis of both legs ap 
peared immediately after delivery 

5 Graduil improvement was marked by 
early complete disappearance of the paral- 
ysis m the left leg and slowly diminishing 
paralysis in the right leg 

6 The sensory disturbances in both legs 
completely disappeared 

Case 2 Mrs R , 23 years old, a pnmipara, went 
mto labor on June 22, 1925 As there was no prog 
ress at the end of 36 hours, high forceps were ap 
plied and a dead child weighing pounds was 
delivered As soon as the patient became con 
scious she complained of coldness and numbness in 
the left lower limb which felt as if it were asleep 
On the following dav she felt somewhat easier, but 
on the third day she experienced great pain m the 
left buttock, leg, and foot The pain was very severe 
at the time of my first examination, July 10, 1925, 
about 17 days after delivery The pain was especial 
ly marked over the external aspect of the left leg 
and foot She also had some discomfort in the nght 
leg, but this was greatly overshadowed by the 
intense suffering on the left side Lving down and 
sitting were very uncomfortable positions She was 
least uncomfortable when squatting This patient 
was seen by the phvsician who called me in con 
sultation 4 days before I saw her He found only 
partial dorsiflexion 0! the foot possible, and imme 
diately applied a plaster of Pans ankle bandage to 
hold the foot at aright angle to the leg Consequent 
ly I was unable to investigate the condition of the 
muscles about the ankle at this time The patient 
states that she first became aware of the weakness 
and the drop foot on the third day postpartum 

I saw her again on September 23, 1925 The pain 
had greatly diminished and she felt better and was 
able to walk about fairly comfortably Examination 
of the muscles of both lower extremities showed no 
paralysis on the nght side, while on the left side the 
tibialis anticus was paralyzed and all of the thigh 
and leg muscles were weak The left thigh was 
atrophied ipf inches, and the left calf inch 
Vaginal examination showed a bilateral contracted 
pelvis, that is, a narrow elongated male like pelvis 
This was recently confirmed by a stereoscopic 
roentgen ray examination Consequently though 
the fetal head was not abnormally large, there was, 
nevertheless, a marked disproportion between the 
size of the fetal head and the maternal pelvis 

On January 30 1926 she presented a very marked 
improvement She had no pain in either lower limb, 
but the numbness in the external aspect of the left 
leg continued She walked without a limp There 
was no paralysis of the muscles of the left lower 
limb, although there was some weakness about the 
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hip and knee and in the anterior leg group of 
muscles Dorsal flexion i^as still limited to loo 
degrees The atrophj of the left thigh had become 
less pronounced but the left calf was still 3^ jnch 
smaller in circumference than the right An elec 
tncal examination made at the Hospital for Rup 
tured and Crippled by Dr Hanson showed an ap 
parently complete regeneration of the left external 
peroneal nerxe 

An examination on July 3 igi6 13 months after 
the onset of sjmptoms showed pracbcally com 
plete recovery She had full control of the left lower 
limb no pain in either leg and walked as much as 
she pleased without a limp The onlv evidences of 
the previous disturbance were atrophx of the left 
leg and thigh a light dulling of sensation on the 
external aspect of the left leg and on the dorsum of 
the foot and an absence of the left mkle jerk 

The salient features in this case arc 

1 The patient was a pnmipara 

2 The labor was terminated b> jnslru 
mentation and a great deal of trauma 

3 The disturbance arose from the fact 
that though the fetal head was normal the 
pelvis was contracted apd ahnormallj small 

4 The symptoms were bilateral but were 
more marked on the left side 

5 The earl> symptoms indicated a pres 
sure on the lumbosacral cord similar to the 
crutch paralysis in the upper extremity 


6 There has been practically complete 
recovery 

SUIIMARV 

Maternal obstetrical sciatic paralysis oc 
curs fortunately, only rarely It usually fol 
loxvs a severe labor in which decided differ 
cnce between the size and shape of the pehis 
and that of the fetal head is encountered and 
in which more or less extensive mstrumenta 
tion has been employed The paralysis is 
apparently due to an increase in the mtra 
peU ic pressure causing trauma to the sciatic 
nerves The symptoms usually appear im 
mediately after the delivery but are at times 
delayed several days They are bilateral and 
include motor and sensory changes Drop 
fool resulting from involvement of the ex 
terna! peroneal nerve is a conspicuous sign 
It may disappear partially or completely , but 
at times as far as our present information 
goes, may remain permanently The treat 
ment is entirely symptomatic, and the prog 
nosis must be guarded, for we haveno means 
of discerning the degree of trauma to the 
saalic nerves, nor do we know any curative 
measure 
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DIAGNOSIS 

T he choice of operation for disease processes 
m the orbit depends chiefly upon the kind 
and location of the disease, also upon exact 
diagnosis In general, all the non acute inflam 
matorj processes cause a more or less slowly in 
creasing change of position (exophthalmos) and 
displacement of the eyeball By the manner and 
direction of the displacement it is possible to lo 
cate the disease process e\ en though it cannot bt 
palpated The latter is made easy by the observa 
tion of all related signs and symptoms Tumors 
in the muscle cone or m the region of the optic 
canal quickly lead to the appearance of higher 
rades of congestion m the optic ner\e (choked 
isk) , tumors in the optic nerve and in the optic 
canal lead to early high grade disturbance of 
vision or blindness Because they grow slowly, 
benign tumors do not give the appearance of con 
gestion m the lids or conjunctiva, they cause only 
collateral dilatation of vessels Because of theante 
nor location of these tumors, especially those rich 
in blood vessels (haemangiomata, sarcomata, and 
haemangiomatodes), and of the chronic mflam 
matory tumors caused by syphilis and tuberculo 
SIS, the appearance of congestion, oedema, and 
nyperffimia of the conjunctiva and lids can be 
noted relatively early 

In the differential diagnosis of tumors of the 
orbit, we will first consider diseases of the acces 
sory sinuses (mucocele or chronic empyema), such 
as bulgmg of the inner orbital wall caused by 
mucocele of the frontal smuses, similar bulging m 
the ethmoid cells on the median orbital wall, and 
the much rarer bulging of the lower wall of the 
orbit due to empyema of the antrum of Highmort 
It « necessary to establish the location and ex- 
tent of the mucocele both by rhinological and 
^^^^Scnological exammation Such examinations 
should never be omitted in the diagnosis of dis 
eases of the orbit 

* Translated by S J Meier of Clucago voluntary sssisUnt 


Frequently melanin or melanogen appears m 
the unne in advanced cases of melanotic tumors 
and especially when metastases to the liver are 
present 

In the differential diagnosis, chronic syphilitic 
penosteitis, leukremic or pseudo leuksmic tumors 
of the orbit or orbital contents (Hodgkin’s dis 
ease) must be considered Therefore, before every 
operation, a complete blood exammation, includ- 
ing a blood count and a Wassermann test, and 
an examination of the entire body should always 
be made 

In children it is also necessary to consider an 
encephalocele, and in cases of rapid increase m 
exophthalmos, hsemorrhages (Barlow’s disease) 
which very often simulate an acutely inflamed 
mucocele of the nasal smuses These hiemor- 
rhages have the appearance of an orbital phleg 
mon or an acute orbital inflammation Immedi 
ate operative interference is mdicated m such 
cases 

Cysts of the orbit are very common, such as 
dermoid cysts, at or near the orbital wall, often 
imbedded m a niche of bone, honey cysts, and 
occasionally blood cysts 

In the last few years a great number of chronic 
inflammatory tumor like processes have been rec 
ognized These develop slowly on certain parts 
of the orbital tissues and seem to originate espe 
cially m the lachrymal gland The etiology is 
obscure, but because the process may extend to 
the second orbit, it should be removed like a 
genume tumor by operation, if the general and 
roentgenological treatment fails In such cases 
one must also consider the presence of chronic 
sepsis, therefore it is necessary to take the tern 
perature and make a bacteriological exammation 
of the blood 

The borders of these mflammatory tumors are 
not sharply demarcated, and they must not be 
radically removed 

■n tlie Gennaa University Eye Clinic Prague Ciechoslovaku 
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Tig I Incision through the conjun'.toa if the tumor I 
near the jequatorial region of the cjebaH The canlhotom> 
wound is closed by a siKerplate suture 

PRFPARATION 

General e’cainination should be made for dis 
eases of the nose and f\ce such as acne or furun 
culosia which might be the original source of the 
infection and should be treated beforehand The 
mouth should be made aseptic The evelids and 
their surroundings should be shaved and painted 
with two applications of tincture of iodine 

I alwavs wear the head lamp while operating 
for only with such a light is the operator able to 
move freelv and vet obtain a good view into the 
depth of the orbit 

AN CSTllLSIV 

Local anaisthesia is indicated onK in cases of 
small tumors and those situated antenorlv close 
under the lids or conjunctiva A needle 4 centi 
meters long is inserted close to the lateral orbital 
border in the direction of the optic canal and is 
aspirated back, bhould blood come the svrmge 
IS withdrawn as injection into a blocxl vessel 
must absolutely be avoided Two cubic centime 
ters of a 2 per cent novocain solution with the 
addition of a few drops of adrenalin is injected 
toward the apex of the orbit (ciUarv ganglion) 
A similar injection is made bj the insertion of the 
needle over the medial palpebral ligament In 
withdrawing the point of the needle a little novo 
cam is also injected along the medial orbital wall 
If after 5 mmutes the anesthesia is not sufiiaent 
a similar injection should be made along the roof 
of the orbit I prefer general narcosis with ether 
with a preparatory injection of 4 centigrams of 
pantopon or 2 centigrams of morphine because 
local injection swells the orbital contents and in 
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I ig I Positioospf the various skin incisions abedrf 
Oibital margin incision a b Orbital margin incision for a 
tumor situated superiorly and medially b c Orbital mar 
gin incision for a tumor situated superiorly c i Orbital 
margin incision for a tumor situated superiorly and lat 
erall) (lachrymal gland) d e Orbital margin incision for 
a tumor situated laterally and interiorly t] Orbitalmar 
gm ina ion for a tumor situated iiifenorly bdb Skin 
incision for a kroenlein operation Th^alpebral fissure 
IS closed bv means of a bridle suture The eyebrows are 
naturally shaved They arc only shown in the illu trations 
more clearly to indicate the position of the inci ions 


creases the dilficulties of the operation When I 
use general narcosis 1 induce anochthesia of the 
surrounding tissues of the orbit b> novocain in 
jection in the region of the incision or of the 
supra orbital nerve 

The orbital tumors can be reached ui three dif 
fereni ways (i) through the conjunctival sac (in 
verv tare cases) (2) by means of an incision 
through the skin or (3) by exposure of the orbital 
structures through temporal resection of the lat 
eral orbital wall alter the method of kroenlein 

I OPERATION THROUGH THE CONJUNCTIVAL SVC 

Approach through the conjunctival sac is to be 
considered only when the tumor is m proximity 
to the evebail in the anterior parts of the orbit 
without bemg fixed to the eyeball and is small 
and does not go deep into the orbit Therefore 
it is applicable only in rare cases 

WTien the tumor is located deep m the orbit 
the operative procedure is as follows 

In the lengthening of the palpebral fissure the 
outer hd commissure is cut through close to the 
orbital border with the scissors (canthotomy) 
while the hd is held fast with the forceps and the 
other connections of the lids (lateral palpebral 
ligament or relativelv the tarso orbital fascia) are 
cut through upward and downward close to the 
orbital border with the scissors This is done so 
that the lids can be moved quite freely Then 
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Tig 3 (left) Freeing the upper orbital margin a b Incision through the fascia 
tarso orbitalis in tumor of the upper orbit 

Fig 4 Tumor of the roof of the orbit a b Incision through the periosteum, if 
the tumor is to be extirpated m connection with the periosteum or the bone 


a suture placed through the skin and the con 
junctiva and loosely tied, stops the bleeding and 
serves at the same time as a bndle suture to con 
trol the hds Then the lids are retracted with the 
bndle suture or with blunt hooks placed between 
the lid margins corresponding with the position 
of the tumor, and a sufficiently large incision is 
made through the conjuncti\a on the fornix 
(F'gi) 

After the insertion of sharp wound retractors 
mthe con3unctual wound, and after h«mostasis 
has been effected b> the use of adrenalin tarn 
pons, or forceps, the operator dissects bluntly 
with the closed sassors onto the tumor, and 
grasps the tumor with hooked forceps and 
shells It bluntly out of the orbit If there are 
man> blood vessels on the surface of the tumor, 
they are clamped at a moderate distance from 
the tumor with artery clamps, and cut on the 
tumor side and tied If the tumor cannot be 
easily shelled out, one carefull> inserts the index 
finger (covered, of course, with a rubber glove) 
into the orbit and palpates for the location and 
si7e of the tumor While the tumor is pulled for 
ward with forceps, an artery clamp is inserted 
about centimeter behind the posterior border 
of the tumor and the tumor is separated from its 
pedicle If this exposes many blood vessels, they 
should be tied with silk All the e>e muscles with 
which one comes in contact (also the rectus mfe 
obhquus infenor, and eventuall} one or both 
of the lateral recti) must be carefully preserv ed and 
aside with blunt hooks This is the pro- 
cedure if the tumor is m the low er part of the orbit 


If the tumor is m anj other situation, the m 
cision through the conjunctiva corresponds to the 
position of the tumor The degree of success nat- 
urall> depends upon the nature of the tumor, 
especially whether it is sharply defined or not 
Quickly growing malignant tumors are never 
shelled out m this manner with any kind of 
surety One can consider this operation only for 
cases of benign connective tissue tumors such as 
fibromata, lymphangiomata, and hamangiomata, 
and thick walled cy sts, such as dermoid cy sts and 
honey cysts How ever, m the case of hasmangio 
mata, radical extirpation is as a rule not possible, 
as here the bleeding is best controlled by cauten 
zation with the Paquelin A small drainage tube 
is placed in the wound and directed to the side 
between the lids Throughout the operation, the 
cornea must be kept moist, it may be frequently 
covered with the intact upper lid and moistened 
with physiological salt solution It is also recom 
mended that during the operation the cornea be 
covered with coagulated blood 
After satisfactory heemostasis has been effected, 
the conjunctival wound is closed with a continu 
ous suture, and the canthoplastic wound is 
exactly approximated and sutured with silver 
plated wire (Fig i) The conjunctival sac is 
washed out with iodine (Pregl) solution If the 
conjunctiva is not perfectly free of bacteria, the 
site of the tumor should be washed out before the 
wound IS sutured To determine the presence or 
absence of bacteria, a bacteriological examination 
IS made before operation A pressure bandage is 
applied over the closed lids and the other eye 
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3ih I 1071 1} oi).h the coTijuncUNa)! tin* tumor »•> 
nearihi; acjuatiria' I'egna of tbefvebaH TTinamhofomi 
■oouiid ij closed bv a i!»erplaloMiiote 

iTiirv-omoN 

General esa-rnnatj n shouW be made lor dii 
eases ot tbe no«e and £ai.e such as acne or lurun 
cuiosis which might be the origina) source of the 
irfcction and should be treated beforehand The 
mouth 'hou'd be made as**i» it Ihe t\elid> and 
their sarroundmgT. should be shaved and painted 
with two “ippUcations of tneture of iodine 

I aUsavs wear the head lamp while ojiecatmg 
lor onU with such a light ts the ojiefator ab’e to 
move freelv and let obtain a good view inio the 
depth of the orbit 

Atitsuirsn 

Local an.e<thesia i» indicated onl> to cases of 
small tumors and those situated antcriorlv rtos^ 
under the bds or conjunctiva \ needle 4 crnli 
meters long la inserted i lose to the lateral orbital 
bordci m the direction of the optic canal and is 
asp rated bach Should blood come the svringe 
i withdrnwn as injection into a blood vessel 
must absolvitelv be avoided Two cubit centime 
ters of a per tent novocain solution with the 
addition of a fiw drop^j of adrenalin is injected 
toward the spec of the orbit (alurv ganglion) 
\ <tf!ulat injection is mavle b> tK in^ertioB of the 
needle over the irediil palpebral bganient In 
Withdraw mg the point of the needle a little novo 
cam Is also injei ted along the medial orbital wall 
If after 5 rmnutes the anicsthesia is not sufficient 
a similar imection should be made along the 700f 
of the orbit I pnfer general narcosis with ether 
with a prej aratorj injection of 4 centigrams rrf 
pantopon or 2 ceitigrims of morphine, because 
local injection swells the orbital contents and in 
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Fig Positions of the linouiskm incis aiu aiedef 
Orbital margin inci ion o b Orbital r’argin in iMon for a 
tumor situated sapermrly and rtedully t e Orbilal mar 
gin inci ion for a tumor Mlualtd superiorly c i Orbital 
margin i ctsion for a tumor situated superiorly and Is 
erullv ilachrymat glaniJ) X t Orbital margin intievoo for 
aiumor i*uat#<UalctatIv and in/ernrlv a/ OAitslmar 
gin incision for a tumor s«viat»A uifwiorb idk Sion 
mn ion for a Kroenlem operation Ihe palpebral fissure 
1 closed bv mtans of a bridle suture The eytbtows are 
naturally shand They arc onlv shonn in (he illustrations 
more clwt'y (o mdicavt (he pd«ition of the jjicwions 


cfcises the (lifTiculiies of the operation S\Tien I 
use i,-neT 4 l nitcosis I induce anasthtsu of the 
surrounding tissues ol the orbit by novocam in 
j«c(ion m the region of the mciswMV or of the 
supra orbital nerve 

1 he orbital tumors can l>e reached m three dif 
ferent w i^s (x> through the conjunctival sac (in 
verj rare cases) (s) bv means of an incision 
through the akin ort. 3 ) b> exposure of the orbital 
structures through temporal tesfcuon of the ht 
etal orbital wall af *er the method of Kroenleia 

I OPERtTlON Tireouou TllF CONJCVCTtV tC sVC 
A^JitKich through the conjunctiv al sac is to be 
cotvsiQcied oal> when the tumor is in proximity 
to the evebah in the anterior parts of the orbit 
without being fued to the pjebaK and is small 
and does not go d ep into the orbit Therefore 
It 13 applicable onlv in rare cases 
t\hcn the tumor is located dfcp in the orbit 
the operiUvfc pro edure is as follows 
In the Jengthemng of the palpebral fissure the 
outer tid commissure is cut through close to the 
orbital border with the scissors ((anthotomj') 
while the lid is held fast with the forceps and the 
other connertiors of the lida (lateral palprbral 
ligament or relatively the tarso orbital fascial ate 
cut thtouph upward and downward close to the 
orbital border with the scisson This is done so 
that the lids can be moved quite freely Then 
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Fig 3 (left) Freeing the upper orbital margin a b Inasion through the fascia 
tarso orbitahs in tumor of the upper orbit 
Fig 4 Tumor of the roof of the orbit a b Incision through the periosteum if 
the tumor is to be extirpated in connection with the periosteum or the bone 


a suture placed through the skm and the con 
junctiva and loosely Ued, stops the bleeding and 
serves at the same time as a bridle suture to con 
trol the hds Then the lids are retracted ivith the 
bndle suture or with blunt hooks placed between 
the lid margins corresponding with the position 
of the tumor, and a sufficiently large incision is 
made through the conjunctiva on the fomi'^ 
(Fig I) 

After the insertion of sharp wound retractors 
in the conjunctival wound, and after hxmostasis 
has been effected b> the use of adrenalin tarn 
pons, or forceps, the operator dissects bluntly 
with the closed scissors onto the tumor, and 
grasps the tumor with hooked forceps and 
shells it bluntl> out of the orbit If there are 
manj blood vessels on the surface of the tumor, 
they are clamped at a moderate distance from 
the tumor with artery clamps, and cut on the 
tumor side and tied If the tumor cannot be 
easily shelled out, one carefully inserts the index 
finger (covered, of course, with a rubber glove) 
into the orbit and palpates for the location and 
size of the tumor While the tumor is pulled for 
ward with forceps, an arter> clamp is inserted 
about yi centimeter behind the posterior border 
of the tumor and the tumor is separated from its 
pedicle If this exposes many blood vessels, Ihej 
should be tied with silk All the eye muscles with 
which one comes in contact (also the rectus mfe- 
obliquus inferior, and evcntuallj one or both 
of the lateral recti) must be carefully preserved and 
drawn aside wnth blunt hooks This is the pro 
cedure if the tumor is m the low er part of the orbit 


If the tumor is m an> other situation, the in- 
cision through the conjunctiv a corresponds to the 
position of the tumor The degree of success nat- 
urall> depends upon the nature of the tumor, 
cspeciaU> whether it is sharply defined or not 
Quicklj growing malignant tumors are never 
shelled out in this manner with any kind of 
suret> One can consider this operation only for 
cases of benign connective tissue tumors such as 
fibromata, lymphangiomata, and hiemangiomata, 
and thick walled c>sts, such as dermoid c>sts and 
honey cysts Hovvev er, in the case of hamangio 
mata, radical extirpation is as a rule not possible, 
as here the bleeding is best controlled by cauten- 
zation with the Paquelin A small drainage tube 
IS placed in the wound and directed to the side 
between the lids Throughout the operation, the 
cornea must be kept moist, it may be frequently 
covered with the intact upper hd and moistened 
with phvsiological salt solution It is also recom- 
mended that during the operation the cornea be 
covered with coagulated blood 
After satisfactorj hemostasis has been effected, 
the conjunctival wound is closed with a contmu 
ous suture, and the canthoplastic wound is 
exactly approximated and sutured with silver 
plated wire (Fig i) The conjunctival sac is 
washed out with iodine (Pregl) solution If the 
conjunctiva is not perfectly free of bacteria, the 
site of the tumor should be washed out before the 
wound IS sutured To determine the presence or 
absence of bacteria, a bacteriological examination 
IS made before operation A pressure bandage is 
applied over the closed hds and the other e>e 
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Fig s I achrj mil gland tumor cTpo&od by orbital mar 
ginal incision (Fig c d) 


should also be kept closed for a to 3 days If 
there should be no irritation the conjunctival 
sac IS irrigated daily with iodine or mercury 
oxycyanide (i 5000) solution After 5 to 6 
da) s the sutures are removed and the bandage is 
left off 

A tumor below the levator m the upper half 
of the orbit cannot be reached by this method 
without destroying the levator T^ere one can 
reach the tumor bv means of a dissection from 
the lateral parts of the orbit best by the third 
method 

II OPERATION B\ MFWIS OF AN INCISION 
THROUGH THE SRIN 

This procedure is suitable onlv for tumors m 
the neighborhood of the entrance to the orbit if 
they lie outside the muscle cone and it u. suitable 
for tumors m the upper circumference of the orbit 
only if the tumor lies between the levator and the 
upper orbital border therefore this operation is 
applicable m cases of tumors arising in the per 
losteum or bone It is especialv applicable ui the 
cases of the ivory exostoses of the orbit produced 
by diseases of the nasal suiXises or of tumors from 
the accessory nasal sinuses protruding into the 
orbit 

The preparation of the patient is similar to that 
used for any surgical operation The upper eye 
brow forehead temples and the bordering skm 
of the cheek are shaved ^Vhen the operation is 
to be extensive and temporal resection of the 
lateral wall after Rroenlein has to be carried out 
the anterior third of the hair of the head on the 
side operated upon should be shaved The site of 
operation is pamted with tmcture of iodine and 
anssthesia induced The lid opening is closed 
temporarily with a mattress suture through the 
upper and lower lid with the skm folded over for 
a distance of centuneters (Fig 2) 


If the tumor lies in the upper circumference of 
the orbit the incision should be made in the 
upper eyebrow m every case the incision should 
be made preferably a little outside of the bony 
border of the orbit that is, not m the lid region 
or if medial not in the region of the lachrymal 
sac In Figure 2 the various mcisions are s en to 
be ctccukc incisions and each incision is desig 
nated by letters 

The incision is made down to the bone without 
cutting through the periosteum The bleeding is 
controlled then the tarso orbital fascia is imme 
diately incised after the wound margins are re 
traded with broad pointed retractors (Fig 3 j 6) 
If the operator is not experienced in orbital opera 
tions or if the case is complicated the free edges 
of the tarso orbital fascia are secured with a 
bridle suture of No i silk and then laid to the 
side Then sharp pointed retractors are mserted 
and by gentle dissection with scissors the anterior 
borders of the tumor are exposed The procedure 
now differs according to whether the tumor ong 
mates m the orbital wall or m the orbital struc 
ture itself Tumors of the orbital wall usuaUy 
ongmate in the accessory nasal sinuses 

Tumors 0/ Ike bony nail of the orbit After the 
introduction of the sharp retractors, the tumor is 
exposed and freed posteriorly by blunt dissection 
with an elevator or closed scissors A compara 
tively large orbital spatula (Fig 4) is then m 
seited and the borders of the tumor defined pos 
tenorly and laterally It la also recommended 
that at this time the operator palpate the orbital 
structures with the finger after having changed 
to fresh rubber gloves If the region of the 
trochlea must be exposed it should be loosened 
with a piece of penosteum and neighboring bone 
so that it can be placed aside in the soft orbital 
tissue 

At a sufficient distance from the outer anterior 
border of the tumor the periosteum is incised 
(Fig 4) and loosened with a rasp on all sides for 
a distance of about i centimeter In the region 
of Figure 206 one also has to cut through the 
supraorbital nerve if the tumor is situated in 
this position The periosteum is then separated 
anteriorly from the healthy bone with a straight 
chisel and hammer so that the anterior borders 
of the tumor are exposed The periosteum of the 
orbit IS thus left attached to the tumor Only 
m rare cases of ivory exostoses which are abso 
lately benign, can that part of the periosteum of 
the orbit which touches the tumor be loosened 
and preserved vath the soft parts of the orbit 
By gentle chisel blows the bone is separated on 
both sides and finally at the posterior border of 
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the tumor, a broad orbital spatula is inserted, 
with, if necessary, a smaller one on each side 
In these cases, the accessory sinuses are usuallj 
also diseased, and it is best to expose them b> 
punching or chisehng awa\ the anterior wall, and 
to curette the mucous membrane with a sharp 
curette In these cases, it is advisable to make 
a broad opening mto the nasal cav itj The wound 
IS then flushed with iodine (Pregl) solution 
When an accessory sinus is opened, it is packed 
with iodoform gauze, and the tampon is led out 
either through a corner of the wound or through 
the nose In the latter case the skin can be com 
pletel> sutured, and if no communication with 
the nose exists, a drainage tube can be inserted 
near the strip of iodoform gauze 
Then the orbital fascia is closed with two or 
three fine silk sutures, and the skin wound is 
closed with deep and superficial sutures In the 
case of a small tumor, if no accessor) sinuses are 
opened, the wound can be completely closed with 
out tampon or dram If one is not certain of 
asepsis, or if bleeding is not full) controlled, it is 
better after flushing the wound with the iodine 
solution, to insert a dram from a comer of the 
wound down into the depth of the orbit The 
dram is removed after 48 hours if no pus has 
formed Slight oo/ing of blood is controlled b) a 
pressure bandage over the closed e)e If evidences 
of infection appear, such as swelling of the orbital 
tissue, adema of the bulbar conjunctiva, exoph 
thalmos, and rise in temperature, the wound 
should be opened to its full extent, washed thor 
oughly with iodine (Pregl) solution, and kept 
open with xerofoxm gauze or sterile gauze impreg 
nated with the iodine solution 

If the tumor extends posteriori) in the region 
of the orbital roof, the dura mater is often ex 
posed If the new growth encroaches upon the 
dura or frontal lobe, a resection of the latter is 
done In this case, after the application of the 
iodine solution, broad strips of gauze should be 
laid on the defect in the brain and dura, and led 
out in a broad strip while the skin incision 15 
closed only partiallv on both sides If the acces 
SOI) sinuses have also been opened, they arc 
packed With iodoform gauze, which is led out sep 
aratel) as far as possible from the gauze covering 
the brain 

In tumors on the medial orbital wall, the inci 
Sion lies as much as possible above the inner lid 
margin (Fig 2,0,6) The lachr) mal sac is loos 
ened out of its fossa b) bringmg it forward, if 
possible, vvithout injur) to the lachr) mal duct or 
"^hen the periosteum is separated over a 
wide area posteriori) As a rule, in malignant 



Tig 6 ttb Upper, c d lower periosteal incision b d 
marginal periosteal incision Dotted line shows incision 
through the lateral wall of the orbit 

tumors of the medial orbital wall, the lachrymal 
sac IS also diseased and should be removed with 
the tumor In tumors of the lower inner part of 
the orbital wall, one must avpid the infenor 
oblique muscle (Fig 2) 

Postopcratiie treatment The wound is covered 
with vaseline impregnated gauze and the bndle 
suture of the lids is left in place if there is much 
exophthalmos, if no exophthalmos is present, the 
sutures are removed, the lids are well padded, and 
a pressure bandage applied If drams and tam 
pons have been used, the) are removed after 2 
davs, and renewed if there is oozing or pus in the 
vvound 

Unless It causes irritation, gauze packed on the 
brain should be left in place 6 to 8 days 

When the tumors are situated m the orbital 
tissues, but outside the muscle cone the skin is 
inased, the fascia tarso orbitaUs divided, and the 
tumor freely exposed b) careful blunt dissection 
In the case of possibl) malignant tumors, one at- 
tempts to keep as large a layer of tissue as pos- 
sible on the tumor When the tumor is hard, it 
IS usuall) advisable to make an exploratory punc- 
ture, as very often dermoid C)sts or honey c)sts 
are thickly encapsulated and hav e the appearance 
of tumors In the presence of man) blood vessels, 
the procedure is the same as that formerly de- 
scribed 
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It IS usuallj possible to expose the tumor bj 
inserting deep in the direction of the c>eball a 
broad orbital spatula and if necessary small orbi 
tal spatulas latcralh (Figs 4 and 5) If it is 
found at the operation that the tumor extends 
farther posteriorly into the orbit than the former 
examination revealed it is necessary to continue 
with a Kroenlein temporal resection of the orbit 
Also when the tumor lies medial to the eyeball 
the orbital spatula can be used to push the eveball 
and soft parts far enough awa\ so that the ap- 
proach to the operative field is broad and entirely 
free 

In many cases I have dissected free only the 
periosteum at the orbital border made an inusion 
along the brow and through the periosteum 
pushed it back anteriorlv and postenorlv with a 
rasp and removed the bony border with lucr 
bone cutting forceps This method is especially 
applicable when the tumor is in the deeper parts 
of the orbit Often by this method one can make 
a sufficientlv large approach into the <loepcr part 
especially when the orbital ridge is verv promi 
nent This approach is possible only along the 
upper and outer wall of the orbit Care must be 
exercised not to open the frontal sinuses Cos 
metically the small defect in the bone does not 
have to be considered 

If the tumor is relatively large and has resulted 
in marked limitation of motion of the eyeball and 
cedema of the optic nerve (choked disk) or if the 
tumor IS apparentlv possibly malignant the pa 
lient s permission should be secured to do an 
exenteration of the orbit If it is possible only 
to expose the tumor in the anterior parts by a 
small incision on the orbital border an cxplora 
tory excision is made for histological study Such 
an exploratorv excision is usually advisable and 
the diagnosis should be made immediately, if pos 
sible from the frozen sections If the tumor is 
malignant much of the surrounding tissue must 
be extirpated and the eye muscles sacrificed If 
the tumor is very large and encroaches upon or 
includes the eye muscles or eyeball, it is advisable 
to sacnfice the eyeball and remove the anterior 
part of the orbital structures or the whole orbit 
Should the tumor be attached to the jienosteum 
it IS absolutely necessary to remove it by cutting 
through the healthy periosteum and removing the 
tumor with the periosteum Before the tumor is 
removed an orbital spatula is inserted about i 
centimeter from the tumor Should the bones not 
be absolutely intact or should it be a case of 
malignant tumor of the orbital tissue (sarcoma) 
the bordering bone is carefuUv removed with a 
curved chisel injury to the neighboring accessory 


sinuses being avoided The rest of the procedure 
has already been described 

iir TcviroR VL resection of the outer border 
OF THE orbit the kroenlein operation 
In all tumors of the soft orbital tissues which 
lie far posterior m the orbit or are retrobulbar 
It is necessary first to expose the orbital contents 
by a temporal res ction of the lateral wall of the 
orbit by the method of Kroenlein I then proceed 
in the following manner 
After a skin incision is made (Fig 2 A t) a 
penosteal incision is made at both the upper and 
lower ends of the lateral orbital wall (Fig 6 ab 
cd) the periosteum is dissected free for a short 
distance both upward and downward, with the 
periosteal elevator then a third penosteal inci 
Sion is made along the lateral wall of the orbit 
(Fig 6 bd) Bluntly one loosens the periorbita 
from the whole lateral orbital wall until the mfe 
nor orbital fissure is reached 1 hen after h»mos 
tasis IS obtained the orbital wall is cut through 
with the circular saw first below then at the 
upper border in a horizontal direction (Fig 7) 
while the orbital contents are protected by an 
orbital spatula The rotation of the circular saw 
IS directed outward so that if it should slip it 
would not strike the orbital structures The ht 
oral wall of the orbit is cut through with the 
straight chisel and hammer from the inner side 
m the form of a triangle the apex of which ts at 
the inferior end, while the orbital spatula is in 
serted from the upper and lower saw cuts into 
the inferior orbital fissure Injury to the large 
vein lying in the inferior orbital fissure must be 
avoided If such injury should occur the bleed 
mg can be stopped by the insertion of a small 
adrenalin sponge Then the entire mobilized bone 
is pulled outward with a resection hook and is 
covered with sterile gauze 
The rest of the procedure depends entirely 
upon the position of the tumor If the tumor is 
situated in the outer half of the orbit or in the 
muscle cone it can be reached through the 
Kroenlein incision If it should be more toward 
the medial half of the orbit, the Kroenlein skm 
incision IS lengthened by an incision along the 
orbital margin either above or below according 
to the location of the tumor An incision should 
be made m the periorbita almost corresponding 
to the incision in the orbital border in the lateral 
half of the orbit I rom the middle of the incision 
an incision is made vertically backward with the 
sassors or scalpel (Fig 8) and both ends of the 
mcision arc caught with a bridle suture and 
pushed bluntly sideways The procedure from 
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Fig 7 


Fig 7 Inasion ol the orbital margin vtith the orculat 
saw The dotted line indicates the position of the lower 
penosteal incision 

Fig 8 Kroenlein operation with the lateral orbital mar 
gin tilted outward The dotted lines indicate the position 


of the incisions in the periosteum of the orbit which arc 
made to expose the orbital contents in the lateral half of 
the cjcball 

Fig 9 The rectus lateralis is tied and incised to allow 
better access to the contents of the muscle cone 


this point depends upon the position of the 
tumor 

Tumors outside the muscle cone If the tumor 
should be situated outside the muscle cone, the 
periorbital incision is drawn back both upward 
and downward with a blunt retractor, then the 
tumor IS bluntl> dissected free with closed scis 
sors, and caught with rat toothed forceps If the 
tumor IS malignant it is isolated directly around 
the tumor capsule or isolated some distance from 
the capsule, according to the probable degree of 
malignanc> 

Bleeding blood \essels are ligated, and finally, 
if possible, when the tumor is not fixed posteriorl> , 
It is removed by blunt dissection from the orbit 
If bleeding should occur, it can be stopped b> 
quick tamponade In this w a> the tumors of the 
tear gland, which are of the most frequent occur 
rence, can be easily shelled out When the tumor 
has been freel> isolated anteriorly it is forcibly 
pulled forward, the posterior part of the tumor is 
palpated with the fingers, an artery clamp is in- 
serted about I centimeter behind it, and the 
blood vessels m the stump are caught before thej 
are cut through with the scissors Ligation of the 
vessels is as a rule not necessary, but if it should 
be required, the silk sutures are carried into the 
depth of the orbit with two forceps Usually the 
bleeding can be stopped after the artery clamps 
are removed, bv brief tamponade As a rule tu 
mors of the lachrymal gland reach into the outer 
upper fornix border of the conjunctiva or are at 
tached to it, so that they are excised with it, that 
IS, the conjunctiva is ‘ button holed ” Such a 

‘button hole” can be immediatelv closed with 
one or two tine silk sutures 
Tumors tn the muscle cone When the tumor 
IS in the outer half of the muscle cone, the rectus 
externus is freed blunt dissection It is then 
grasped about centimeters from its tendon 


with a blunt muscle hook, and pushed aside, so 
that with the insertion of a second strabismus 
hook on the opposite side or a small orbital 
spatuh, the tumor is freel> exposed If the tu 
mor is not then approachable, that is, if it is situ 
ated in the deeper medial half of the muscle cone 
or in the optic nerve sheath, the rictus externus 
IS made fast centimeter posteriorlv from its 
tendon insertion b> a loop of thread, fastened, 
cut with the scissors between the insertion and 
the loop, and laid aside (Fig 9) Iree tumors in 
the muscle cone can then be bluntly shelled out 
When sight remains m the c>e, one must avoid 
any approach to the optic nerve in the lower and 
inner circumference with possible injury to the 
central artery and vein of the optic nerve which 
enter and have this part of the nerve In optic 
nerve sheath tumors, which are usually benign, 
the eyeball is grasped at the rectus externus ten- 
don with rat toothed forceps, and rolled inward 
The optic nerve is separated close to its entrance 
to the optic canal with one stroke of the large 
curved scissors Then the eye is rolled about and 
the nerve cut through close to the entrance of the 
optic nerve into the eyeball with scissors or knife 
The bleeding is controlled by the insertion of an 
adrenalin tampon and forcible pressure on the 
orbital tissue for a few minutes 
One should never forget to remove the tampon 
before closing the wound’ 

Then the rectus externus is resutured to its 
tendon with 2 or ^ fine silk sutures, the orbital 
tissues and fat replaced into their former position 
over the rectus externus, if possible, and the 
penosteum of the orbit sutured into its correct 
position with 2 to 3 fine silk sutures If the eye 
ball or conjunctiva has been exposed during the 
removal of the tumor, one should attempt to 
place between it and the penosteum of the orbit 
or the lateral wall as much orbital tissue or fat 
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tissue IS IS possible and if necessary to fasten it 
to the desired parts by the finest silk sutures 
The latter IS particularlj important because \erj 
often the rectus externus grows onto the Kroen 
lein incision and thereby remains paralyzed The 
bone flap is then replaced as well as possible It 
is well to have small sterilized pieces of wood 
handy with which to mold the lateral orbital wall 
should It for any reason be hard to manage As 
a rule manual reposition is sufficient Both hon 
zontal periosteal incisions are sutured with fine 
silk 

When suturing the skin incision one should be 
careful to get as nearly as possible all the neigh 
boring cell and fat tissues into the first deep 
sutures after which the skin wound is closed with 
superficial sutures If this is neglected the skm 
becomes attached to the bone and the orbicularis 
muscle remains permanently weak Particularly 
in cases in which a second orbital border incision 
is combined with the Rroenlein incision such 
neglect can lead to an elephantiasis hke severe 
chrome cedema of the lids 

Tumors in the vtedial half of the orbit When 
the tumor lies m the medial half of the orbit a 
second orbital border incision should be made 
immediately after the lateral orbital wall has been 
reflected back The distance of this masion from 
the Eroenlein incision depends upon the position 
of the tumor This step in the technique has 
already been described Then the tarso-orbital 
fascia IS incised parallel to the orbital border m 
cision and the tumor freed with blunt forceps and 
closed scissors as previously described The pro 
cedure is made easier by mobilizing the eyeball 
well outward with an orbital spatula by means 
of which the operative field is made more ap 
proachable The rest of the procedure has been 
desenbed but attention must be drawn to the 
fact that one must avoid the trochlea and lach 
rymal sac When the approach is along the medial 
and lower wall of the orbit extreme care must be 
exercised to avoid injury to the bony wall mclud 
mg the lamina papyracea of the ethmoid the 
lachrymal bone and the roofs of the antrum of 
Highmore which are very thin in children and 
old people and must not be fractured 

EXENTERATION OF THE ORBIT 

^Vhen a tumor involves the eye muscles or the 
suTface of the eyeball and it is found at explora 
tory operation to be mabgnant with the result 
that the tumor with the very thick connective 
tissue capsule and surroundmg cellular and fatty 
tissue cannot be removed exenteration of the 
orbit is done 


This can be done in two ways 
1 If the skm IS mtact the lids and conjunctiva 
can be preserved Then one performs a cantho 
plasty and the eveball is isolated by dissection 
of the bulbar conjunctiva as for enucleation An 
mcision IS then made with the scissors from the 
lateral border of the cornea along the entire con 
junctiva together with the outer Iid commissure 
up to the orbital border The incision is con 
tmued behind the conjunctiva above below and 
around and up to the periosteum with a scalpel 
The penosteum on all sides of the orbit up to the 
apex is loosened with a rasp and periosteal ele 
vator and the entire ball of the orbital contents 
drawn forward and removed with scissors as far 
behind the probable end of the tumor as possible, 
directly at the apex of the orbit A large tampon 
previously prepared is pressed into the apex of 
the orbit m order to stop the profuse bleeding 
from the ophthalmic artery and vein It is often 
necessary, if one is convinced by an examination 
of the extirpated tumor that the tumor is at 
lached to the bone at any pomt or at the apex 
of the orbit and it has not been entirely remov ed 
to remove the correspondmg parts of the bone 
with chisel and hammer, as previously described 
It IS often necessary to stop the bleedmg imme 
diately with the Paquehn cautery The cantho 
plastic and conjunctival wounds are closed with 
silk sutures a xeroform gauze tampon being led 
out from the orbit through an openmg in the 
middle of the wound This can be left m for 
days If no fever occurs it can be loosened after 
one week and the openmg made smaller by com 
pression on the conjunctiva and skm of the hd 
If the conjunctiva and skm of the lids are 
partly mcluded m the tumor the skin is excised 
for a distance of about i centimeter from the 
tumor the normal parts of the lids are mcised }i 
centimeter outside of the lid border the remaining 
skin of the lids is dissected free about to the 
orbital border the penosteum is mcised on the 
orbital border and loosened from the bony waU 
and from here on the entire orbital contents are 
removed, as previously desenbed The tear ducts 
are removed at the same tune and the tear sac is 
shelled out of its fossa and removed After a 
tampon has been mserted, the skm of the lids 
must be sutured up to the point where the tampon 
IS led out 

Should the lids be completely destroyed, as 
often happens when a caremoma grows out from 
the lid, the large orbital defect is best covered by 
a *hiplc Fncke flap clear to the penosteum 
slid down from the forehead The naked per 
losteum on the forehead is covered with a Thiersch 
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graft In such cases, frequently the whole orbit 
need not be e'^tirpated, the anterior parts of the 
orbit including the eyeball being sufficient In 
most cases a skin prosthesis (wax or rubber) can 
be inserted directly or fixed bj means of spectacle 
frames 

One naturallj decides immediately upon an 
exenteration when the vision has been senouslj 
impaired b> optic atrophj or optic neuritis, or 
when motion will probablj be greatlj disturbed 
by the encroachment of the new growth upon the 
eje muscles E\en if the tumor could possible be 


made retrogressive by roentgen rays, still tumor 
rests might lie hidden in the orbital tissues and 
grow rapidlj or metastasize 

In cases of melanotic tumors of the orbit, the 
radical total exenteration of the orbit is ver> 
probably indicated The lids must be sacrificed 
if the new growth has reached the conjunctiva 
and the skin of the lid 

In all cases in which the tumor can be sus 
pected of malignancy the operation is followed b> 
roentgen ray therapy and the patient kept under 
observation for at least a >ear 
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FROM THE SURGICAL CLIMC, LAKESIDE HOSPITAL 

THE TECHNIQUE OF CARDIORRHAPHl 

nvnilOTTC CUTLER D andCLVDDCS RECk AID Cle\ el\nd Ohio 
From tb D pa tm t f ^ gery Ih \\ t«D Rnerv V tyShltbldcc and (he Lak de Itcnp t 1 


HE suture of cardiac wounds is the accepted 
therap> of such disasters Tenjearsafterhis 
first successful case Rehn (s) was able to col 
lect 124 cases in which suture had been performed, 
with 40 per cent reco\er> In 1920 Tulfier (9) 
assembled 305 cases with 50 4 per cent recovers 
Smith tabulated 58 cases collected from the 
literature between 1912 and 1923 with 66 6 per 
cent recov er> These figures speak for themselves 
Thej disclose one of the brilliant epochs m the 
advance of surgery Although the opportunitj to 
suture a wound of the heart ma\ come but rarely 
ever} surgeon should acquaint himself in the 
surgical laborator} w ith the technique of handling 
the heart and applying sutures to a wound This 
18 not the occasion for discussing the diagnosis of a 
wound of the heart It may be mentioned how 
ever that cardiac tamponade is of fundamental 
importance in the diagnosis of the condition and 
Its mechanism should be understood 

ANiESTllESIV 

The choice of the anssihetic depends upon the 
individual case Inhalation anxsthetics do not 
seem to be harmful Kfany cases of cardiorrhaphy 
and pericardiostomy have been done under local 
anxsthesia and many under the various inhaia 
tion anxsthetics Patients with wounds of the 
heart hav e been operated upon in a moribund con 
dition without any anssthetic at the beginning of 
the operation The statement should be made 
however that every operating room where such 
surgery may be performed should be equipped 
with some form of apparatus for administering 
positive pressure to the lungs At the present 
time most machines used in the administration of 
anssthesia, whether ether or nitrous oxide and 
oxygen are equipped with a pump through which 
the gases can be forced under pressure into the 
lung When positive pressure sufiiaent to jn 
sufllate the lung is used it is usually unnecessary 
to place a tube in the trachea through the larynx 
but this dlso may be necessary Our expenence 
with the operation of median sternotomy m which 
the pleurx are not opened convinces us that m 
this operation positive pressure is unnecessary 
In the use of any of the many parasternal incisions 
which open the pleural cavity however, it would 


seem wise to be prepared for insufflation of the 
lung 

EVFOSURE OF THE HE \RT 

Adequate exposure of the heart is essential and 
this in face of the fact that the moments necessarv 
to provide adequate exposure may seem of vital 
importance to the perpetuation of the heart beat 
When the pericardium is opened and the tarn 
ponade reliev ed the heart may regain a vigorous 
action within a few sv stoles If the exposure of 
the heart be inadequate one may open the pen 
cardial sac see the heart recover, and then be 
faced with the ternfvmg situation of a vigorous 
heart action shooting out great yets of blood and 
vet be unable to locate the leaking point Since 
Rehn s (5) first successful case of cardiorrhaphy in 
1896 much has been written about methods of 
exposure The vanous methods proposed may be 
grouped into two chief tvpes (i) median incisions 
which split the sternum and do not enter the 
pleural spaces and (3) parasternal incisions The 
parasternal incisionsmclude ostcoplasticilapsand 
intercostal incisions of varyingmagmtude They 
enter the pleural cavity and are especially useful 
in cases in which there is combined inyury of the 
left lung and the heart Thev do not afford full 
expiosure of the heart because the nght auricle 
and roost of the nght ventricle are inaccessible by 
this approach The median sternotomy incision 
though more time consuming protects the pleu 
ral cavities and affords full exposure of the heart 

A The median inctsjon {Fig i) This exposure 
was first developed bv Milton of Cairo (4) It has 
been modified repeatedly and in its most satisfac 
tory form has been described by Duval and 
Barasty (3) as the median thoraco abdominal 
pericaMiotomy In this operation the inasion 
lies in the midline anteriorly and reaches from the 
second nb to within a few inches from the um 
bihcus It lb earned through to the bone and to 
the linea alba The Iinea alba is divided to the 
sternum, the ensiform is freed or removed the 
diaphragmatic attachments beneath this are 
separate from the sternum and the index and 
third fingers of the nght hand are thrust upward 
beneath the sternum to separate the tissues that 
lie beneath it Hav ing freed the substernal tissue 
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as far up as possible, a flat spatula is introduced 
which protects the underlying \ iscera The ster 
num IS then, split m the midline to the second 
interspace We have found that this can be 
accomplished most rapidlv with a motor druen 
circular saw, but it ma> also be done with a pair 
of large bone cutters, such as Schumacher shears 
At the level of the second interspace, the sternum 
IS cut across, either with a saw or with shears 
One should guard against injurv to structures be- 
neath the sternum hj constantly keeping a flat 
retractor beneath it as it is cut Great care should 
also be taken in the transverse division of the 
sternum so that the internal mammary vessels are 
not injured They often lie within a centimeter 
of the sternal edge In our experience, the straight 
cut obtained bv the saw is preferable to the jagged 
cut obtained by a shear, because in closing the 
wound more accurate approximation of the ster 
num with silver wire sutures can be obtained 
This reduces the amount of pain during the period 
of convalescence because with each respiration the 
movements of the cut edges of the sternum are 
painful 

We hav e found, as indicated by Milton (4) m his 
classic paper, that it is better to incline the sternal 
incision slightly to the left from above downward 
This keeps the incision more surely over the “ un 
covered” tirangle (triangle of safety, Vomiich- 
Sionojentsky) thus protecting the pleurx against 
injury and affords a better view of the left auricle 
and left v entncle 

After the sternum is split ind cut across and the 
Iinea alba is divided, the two hah es of the sternum 
can be pulled apart with retractors As this 
progresses, the pleurx should be wiped away with 
gau7e from the anterior chest wall lest they tear 
when the exposure becomes sufficientlv widened 
At this stage, full exposure cannot be obtained 
until the diaphragm is divided A self retaining 
retractor is now placed We have found the re 
tractors devised by Tuffier or bv Lihenthal very 
satisfactory The anterior pencardium is vvidelv 
opened to the diaphragm , the peritoneum is then 
opened over the liver to the diaphragm, and the 
abdomen protected with v\arm moist pads Care 

l^ken so that the incision travels somewhat to 
the left, and the inferior pericardium and dia 
tire split inward almost to the crura 
When this has been done, the retractor may be 
opened quite widely 

An excellent exposure of the heart is obtained 
■1 he methods for the proper handling of the situa 
tion from this step on are described below After 
*"1 the wound m the heart has been accom- 

plished, the apposition of the parts is completed 



as follows By reduang the amount of traction, the 
inferior pericardium and diaphragm ma\ be closed 
with a continuous suture Then the anterior pen 
cardium is approximated with a continuous suture 
from above downward, this suture being tied 
about I inch from the diaphragm, so that a small 
rubber tissue or gutta percha drain may be left in 
the wound to this point for 24 hours The retrac- 
tor IS then removed and three drill holes are made 
opposite each other m each half of the sternum 
through which silver w ire sutures are placed The 

‘■Hie illustrations are taken from an article by Dr Beck in the 
Artkna oj Suritry 
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Jinea alba is next closed with intenupted sutures 
and the two halves of the sternum are brought 
together and the silver wire sutures tightened 
The skin and subcutaneous tissue ma> be approx 
imated m laj ers 

B The parasternal tnciston Operations for 
exposure of the heart and pencardmm were first 
performed with left parasternal incisions Larrey 
used such an exposure in i8io when draining an 
infected pericardial wound Romero in i8ig 
drained three cases of purulent pericarditis 
through a similar incision 

Since that time a great man> variations of the 
left parasternal incision have been developed 
They are well reviewed by Terrier and R^mond 


(8) Matas and Tuflier Some authors used a 
simple intercostal inasion some resected ribs 
some turned osteoplastic flaps or trap doors in 
one direction or the other and some combined 
these methods with partial remov al of the sternum 
It seems out of place to give all these procedures 
m detail here and we have therefore selected 
from this large group that method which seems to 
ns the simplest and best The limitations of all 
lateral incisions have been emphasized ^\e have 
selected the Spangaro* intercostochondrotomy m 
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Tig 3 First step in method of controlling flow of blood 
through heart bj compression of base third finger is 
placed through great transverse sinus fourth and fifth 
fingers are placed posteriorlj in pericardial cavity b> com 
pression with the ringers the venx cavs and the pulmonary 
veins can be occluded 

cision as the most useful among the great group 
offered (Fig 2) This intercostal mcvsionwtth its 
possible enlargement b> diiision of the costal 
cartilages at the point of attachment to the 
sternum was used independent!) b> Durante and 
Wilms and has received the enthusiastic endorse 
raent of Rehn and Salomon! 

In this procedure, the incision is made in the 
left fourth or fifth intercostal space, extending 
from the anterior axillar\ line to the sternum where 
It may continue upward and downward along the 
margin of the sternum to expose the third, fourth, 
fifth, and sixth costal cartilages The masion is 
earned through to the pleura The internal 
mammary vessels are isolated, ligated at the upper 
and lower limits of the wound, and divided be 
tween the ligatures The third, fourth, fifth and 
sixth costal cartilages are divided close to the 
sternum The incision is then extended through 
the pleura, the lung being kept distended bj 
positive pressure insufflation if necessaiy If 
there be active bleeding from the lung, it ma) be 
advisable to suture the wound of the lung before 
artificial inflation is carried out, because hsmor 
rnage is usuallj less marked when the lung is 
collapsed The ribs are then w idel> separated and 
held retracted b) some form of self retaining re 
tractor The pulmonarj field can be walled off 
with warm moist packs For this purpose, one 



Fig 4 Second step m method of controlling flow of 
blood through heart b> compression of base the heart is 
steadied between the thumb and the index finger 


should use silk handkerchiefs covered with vase 
line, or cotton moistened m salt solution The 
pericardium is opened according to the lesion 
present, either longitudmall> , which makes closure 
simpler, or horizontally It is well to have silk 
traction sutures on either side of the pericardial 
wound for identification later and for traction 
during the operativ e procedures 
This incision gives excellent exposure of the 
left lung and the left side of the heart including 
the left auricle and ventncle It onl) partiall) 
exposes the right ventricle (Ballance found it 
ample in his case), offers no exposure of the right 
auricle and does not give a very satisfactory v lew 
of the left auricle The \ en« cav® are inaccessible 
and, therefore, one cannot control hemorrhage 
b> pressure upon the vessels entering theheart at 
the base The exposure is sufficient, however, to 
permit direct compression of the ventricles in the 
grasp of the operator The exposure may be en 
larged b> the removal of a portion of the sternum, 
and it has even been proposed that the sternum 
be completely divided transversely 
This method of approach is indicated in cases 
m which the w ound has penetrated the left pleural 
cavity, in which there is combined injury of lung 
and heart The steps to be taken m closing the 
wound in the heart are described below Wounds 
of the lung usually can be controlled by deep 
mattress sutures, gentl> tied and approximated 
Expenence seems to indicate that the pericardial 
wound should be drained The pleural wound, 
however, should be closed without drainage A 
running suture will suffice for the partial ciosuru 
of thepencardium The retractor is then removed 
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Fife s New method of suture control of hemorrhage 
from the wound preparatory to suture Showing the su 
ture in the apex of the heart and the position of the con 
trot suture traction on the apex suture steadies the heart 
so that the index finger can be mamcamed effectively on 
the wound a control suture is being placed 

and the ribs allotted to reassume normal position 
which they will tend to do The pleura can then 
be approximated by a running suture which in 
dudes the intercostal muscles as tt eK as the pleura 
It may be necessary to place one or two silver 
wire Of heavy chromic catgut sutures about the 
two ribs nearest the opening to make the approx 
imation more secure Such wounds heal well A 
tight swathe adds to the comfort of the patient 
Should blood or fluid accumulate in the pleura it 
can be removed by aspiration as indicated 

SUTURE OF THE WOUND 

The steps to be taken after exposure has been 
accomplished depend upon the extent site and 
type of injury present In cases of perforation of 
the cardiac chambers the pericardial sac wiU be 
found full of blood and as soon as pressure is re 
leased by opening the pericardium fresh blood 
will spurt into the wound or engulf the field 

If the injurv is very large it will be necessary 
to use Sauerbruch s (6) method for the temporary 
arrest of the circulation while placing the neces 
sary sutures (Figs 3 and 4) This procedure is 
earned out as follows The left hand is placed in 
the region of the base of the heart the third finger 
passing through the great transverse sinus above 
the cavK and pulmonary veins and beneath the 



Fig 0 Second step m new method the control lutures 
are crossed and held under gentle traction by the assistant 
hsmorrhage can thereby be controlled and a good exposure 
of the wound is provided The permanent sutures can be 
placed SO that adjacent coronary vessels are avoided and a 
satisfactory approximation of the wound is obtained 

aorta and pulmonary artery the fourth and fifth 
fingers rest on the auricles beneath these struc 
tures as the third finger is approximated to the 
other two the flow of blood into the heart i» 
stopped and when this has been accomplished 
pressure with the index finger and thumb may be 
exerted to steady the organ and deliver it into the 
field Sutures should be placed as rapidly as pos 
sible and with this in mind should be prepared in 
sufficient number as soon as the operation starts 
Great care however should be taken not to injure 
the coronary v essels \\ e prefer to use interrupted 
silk sutures but others have used chromic catgut 
w ith success If much time has been taken during 
the process of suturing it is well to release pres 
sure at the bxse of the heart intermittently so that 
some blood may flow into the coronary vessels 
If the wound be small we believe the following 
method recently described by one of us (2) is far 
Jess deletenous to patients and should give more 
satisfactory control without the danger imposed 
bv the manual trauma of Sauerbruch s procedure 
This method is earned out as follows As soon as 
the exposure is completed a suture should be 
placed in the apex of the heart and the threads 
held in the left hand of the operator By means 
of this suture the heart can be steadied without 
compression The index finger of the left hand is 
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then phced o\er the wound to control bleeding 
With the blood flow thus controlled, the rest of the 
procedure ma\ be more deliberatelj carried out 
Two deep sutures should then be phced parallel 
to the long axis of the wound As these threads 
are crossed and made taut, the finger is remoxed, 
and the tension exerted b> the pull of the threads 
will control all bleeding (Fig 5) The situation is 
then in hand, and the final sutures passing from 
one side of the wound across to the other ma> be 
laid with precision and care (Fig 6) We haxe 
used in our experimental procedures, fine silk 
threads on French needles and ha\e found this 
material satisfactory Such a procedure is of 
\alue when the wound is in close proximitj to a 
major coronarj vessel the inclusion of which m 
the suture might result in ventncular fibnllation 
We should like to emphasize that inserting the 
finger into the cardiac opening is a dangerous 
procedure It was found, as pointed out m a pre 
vious article (2), that to control the bleeding by 
this method frequentl> called forth so much pres 
sure upon the finger that the cardiac muscle was 
torn, the wound according!) enlarged, and the 
difficulties of the procedure augmented In several 
experiments, exsanguination occurred before the 
wound could be sutured Furthermore, the pres 
ence of a finger in the w ound added to the difficulty 
of placing a satisfactory suture Because of its 
marked fnabilit), cardiac muscle cannot with 
stand inclusion in clamps and forceps, and such 
instruments should not be applied 
We would advise the surgeon to acquaint him 
self m the laborator) with the handling of the 
pulsating heart It will be found that the heart 


can tolerate manipulation ver) well, and with 
experience can be handled much as an) other 
structure of the bod) For an) manipulation of 
the heart we should like to emphasize the value of 
a suture placed in the apex B) means of this 
suture the heart can be steadied in an) position 
and the index finger can be maintained effectiv ely 
upon a bleeding w ound Compression of the heart 
in the grasp of the operator is usually unnecessary 
as IS also shutting off the flow of blood through 
the heart by compression of the v essels at its base 
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A POINT IN TECHNIQUE FOR THE SUPRAVAGINAL REMOVAL OF 
A MYOiMATOUS UTERUS WITH \ FOUL UTERINE DISCHARGE > 

By THOMAS S CULLCN MB FACS, BAiimoaE Marylantj 
F mtb Gynecol s 1 D pi tmeot oi the Job s IZopk U estyidth Jh H pk s Hosp t I 

W HEN carcinoma of the body of the uterus packed with gauze so that the uterus is pushed 
IS present we make it a rule to sew up the well up into the abdomen 
cervia from below prior to going m aboae and Recently at the Johns Hopkins Hospital I 
removing the entire uterus The \agina is then had a patient who had a mvomatous uterus and a 



Fig 1 Passing a mattress suture through the cer\ix as a prelimmaty to a 
supra\agmai h\sterectom\ to prevent theescaM of purulent utenne contents in 
to the peritoneal cavity (Schematic) In such a case whether a supravaginal 
h>sterectom\ ora completeoperalion isdone there is great danger of subsequent 
peritonitis In the case reported speed was essential on account of the patient s 
weakened condition and bvdomgasupravagmaloperation considerable time was 
saved All vessels have been controlled and the cervis mobilized A mattress 
suture of catgut has been placed each end of the suture being introduced from 
before backward The suture » tied behind (See Fig 2 ) 
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Fig 2 A mattress suture closing the cervical canal and effectually holding 
bacL purulent uterine contents Viewed Irom above (Schematic) The cervix 
IS being cut across from left to right Hardly a drop of discharge was seen when 
the uterus was amputated 


foul utenne discharge She had suffered from 
hemorrhages and the hffimoglobin was 15 percent 
After a punn diet of liver, kidney , and pancreas 
the hremoglobin rose to 40 per cent Notwith- 
standing the use of radium, bleeding again com 
menccd, the hmmoglobin dropped to 35 per cent 
and It was necessary to insert picks 
When I saw her there was a most fcetid vaginal 
discharge and I was afraid that an abdominal 
operation might cause a general peritonitis On 
account of the patient s precarious condition I 
felt It wiser to amputate through the cerv ix be 
cause this procedure would save a good deal of 
time On the other hand, there was danger that 
the uterine contents might escape as we cut 
through the cervix 

I finally decided to pass a mattress suture 
through the cervix and tie it, and thus block 


the cervical canal above the point of amputa 
tion 

After tying off the ovarian and uterme ves- 
sels and isolitmg the cervix I earned the 
stitch from before backward through the cervix 
Then after rethreadmg the loose end I carried it 
back through the other side of the cervix It 
was much easier to introduce both ends of the 
suture from before backward I then tied the 
suture on the posterior surface of the cervix The 
uterus was now amputated below the pomt of 
suture and not over a drop of fluid escaped from 
the cervical canal The patient made a satis 
factory recov ery 

The suture is easily placed Figures i and 2 
show the manner m w hich it is applied 

This procedure, I think, will reduce the 
chance of infection in such cases to a minimum 
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THE USE or IODIZED OIL IN THE DIAGNOSIS OF PULMONARY 
LESIONS* 

By S \AIUEL IGLAUER M D FACS Cincpinati Ohio 


I N Februarj 1923 Sicard and Forestier an 
nounced their important discovery that a 
fluid contrast substance hpiodol could be 
safely introduced into the bronchi as an aid to 
chest roentgenograph> Lipiodol consists of pop 
pj oil combined with 40 per cent iodine which 
renders it opaque to the N rajs The work of 
Sicard and Forestier (24 25) in bronchography 
\vas soon confirmed by numerous obser\ers in 
their own country and by German Danish Rus 
Sian English and American investigators 
The American literature contains interesting 
and instructive reports bj Ballon (3) Archibald 
(a) Clerf (d) Gradj (la) Pritchard (22) Whvte, 
Gordon FurstenbergandHickey(ri) andothers 
In April of this > ear I presented a paper on this 
subject (14) and described a speciallj devised 
double barreled intubation tube through which 
the iodized oil can be readilj introduced (Fig i) 

I also demonstrated the use of opaque media as 
an aid in the delineation of subglottic stenosis 
In addition to lipiodol two other iodine prep 
arations are available The German lodizw oil 
IS marketed under the name lodipm (17) and the 
Danish preparation has been named i^umbrm 
(21) All three preparations consist of a vegetable 
oil combined with about 40 per cent of lodme by 
vieight I have used all three preparations and 
have found no marked difference m their radio- 
pacitj nor m their effect upon the patient lodi 
pm IS somewhat more viscous than the other two 
oils but this viscositj presents no obstacle when 
the oil IS properlj warmed 
Recently Dyroff (8 9) has repotted on the 
(mtra uterme) use of a new preparation, con 
trastol in which bromine instead of iodine is 
combmed with a vegetable oil He claims that 
brommized oil is less irritating than the corre 
spending iodized compound and states that both 
animal and clinical experiments have proved that 
contrastol is entirelj free from injurious proper 
ties 

METHODS OF INTRODUCTION AND 
ROENTCENOCR VPHY 

Before injecting the oil the larjnx and tracheo 
bronchial tree must be properly anaesthetized 
The oil maj then be introduced with a laryngeal 
sjringe or bj puncture through the cncothjroid 

Read bef th Cl 1 Cong *5 of lb Am 


membrane Beck and Sgalitzer (s) advocate the 
introduction of a catheter into the trachea while 
both Haslmger (13) and Lorev (20) introduce a 
small bore radiopaque tube which is guided under 
fluoroscopic control into the lung area to be in 
jected Josefson (16) attaches a sjringe to a 
tubular tongue depressor the tip of which rests 
at the epiglottis The lipiodol is injected while 
the patient makes inspiratory movements Smger 
(26) emplovs a somewhat sunilar technique 

Ballon (4) and Clerf (6) prefer the broncho- 
scopic method I have also frequently emplojed 
the bronchoscope but thmk it should be used only 
when cultures or specimens are to be taken or 
when direct inspection is desirable I have found 
m> air and oil intubation cannula technique to be 
very simple and practicable and applicable to 
both children and adults (Fig i) 

In most cases the oil is injected under the guid 
ance of the fluoroscope B> varying the position 
of the patient the opaque fluid may be caused to 
gravitate into the most dependent portion of the 
lung including the apex The apex is infiltrated by 
placmg the patient on his side Verj frequently 
the diagnosis can be established from the fluoro* 
scopic unage alone Anteroposterior, stereoscopic, 
and lateral views should usually be taken It is 
sometimes advantageous to take films with the 
patient in both the upright and recumbent posi 
tion especiallj when fluid levels are to be demon 
strated 

From the combined experience of many ob 
servers sufficient data have been accumulated to 
enable one to properly evaluate this method of 
diagnosis The limitations of the method as well 
as the indications and contra indications to its 
use have been fairly well established 

BRONCIUECTASIS 

The most brilliant results have been obtained 
m the detection of bronchiectatic cavities which 
very frequently are not discernible on the ordinary 
\ ray film Since these cavities are almost always 
situated m the lower lobe of the lung which region 
may be injected with the grreatest ease the clmical 
diagnosis of bronchiectasis may be confirmed or 
disprovedwith reasonable certamty The various 
stages of the disease from its early manifestations 
to its full blown development may now be studied 
C n g fS tg M t a1 Occobe ,396 
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Fig X Double barreled air and oil intubatioo tube 
tn stlu (II), rubber tube projecting from the patients 
mouth and attached below to the oil channel (III) The 
oil 18 injected through the rubber tube, with the patient m 
any position desired 

m the living Furthermore, the introduction of 
iodized oil frequentlj has a favorable effect upon 
the clinical course of these cases as reported by 
Abramovutsch and Tichomiro\> (i) and others 

In bronchiectasis the earlier lesions appear upon 
the film as c\lindrical dilatations of the smaller 
secondar) bronchi The more adtanced lesions 
appear as club shaped, fusiform, sacculated or 
grape like distention of the involved bronchi and 
bronchioles (Fig 2) The lesions may be unilat 
eral or bilateral The unilateral cases often give 
a historj of a previous pneumonia or an empyema 
m the affected area In the bilateral cases the 
lesions on one side arc usuall> much more ad 
vanced than on the other A site of predilection 
is found in the lung field situated behind the 
heart shadow a region which hitherto has been 
almost a “no man s land ’ to both internist and 
roentgenologist (Fig 3) 

This method of diagnosis has also shown that 
the bronchiectatic process may begin during 
childhood, as demonstrated b> Delille (7), who 
detected a series of cases of bronchiectasis in chil 
dren who had been confined m a tuberculosis 
sanatorium under a mistaken diagnosis of tuber- 



Fig . Veteran of the World \\ ar aged 3 S Dull pam 
in chest Shortness of breath and profuse expectoration 
since 1917 Fxammed m U S Diagnostic Center No i 
m 1936 Diagnosis of lung abscess complicated bv bron 
chiectasis, confirmed by lipiodol injection 


culosis My youngest patient was a girl of 13 
Her history indicated that the disease process 
had begun 6 jears before, following an attack of 
influenza (Fig 4) 

TUBERCULOSIS 

Because the lesions of pulmonary tuberculosis 
are multiform, the injection of iodized oil reveals 
some very unusual pictures which are often not 
visible m the ordinary films The trachea will 
frequently be found to deviate markedly from the 
midline owing to the traction of a fibrotic upper 
lobe The left mam bronchus ma> be hooked up 
by a similar traction force so that it becomes 
curved v\ith the convexitj downward I have 
ventured to call the pseudo cavit> thus formed 
a reservoir bronchus Not infrequently small and 
sometimes even large cavities will be revealed for 
the first time after injection On the other hand, 
at times, known cavities cannot be filled with oil 
probably because of the absence of a wide drain- 
age bronchus 

Injections have demonstrated the frequent oc 
currence of small bronchiectatic cavities m the 
tuberculous lung These ma> be situated in the 
upper as well as the lower lobes (Fig 5) Such 
cavities are m all probability a secondarv mani- 
festation of the disease process The line of 
demarcation between a thickened pleura and an 
infiltrated lung can be demonstrated to advantage 

Finally the injected lungs give the thoracic 
surgeon v aluable information as to the compara- 
tive condition of the two lungs before and after 
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the surgical procedures now so commonlj em 
plo>ed m the treatment of pulmonary tubeicu 
losis 

Notwithstanding the advantage of the increased 
visibility in the tuberculous lung after injection 
experience has shown that such a lung cannot 
always be mjected with impunitj This is espe 
ciallj true since some of the frequent complications 
of puhnonarj tuberculosis may be attributed 
falsely or otherwise to the introduction of the 
opaque medium 

The early investigators of lipiodol expressed 
some fear that the endobronchial mjection of the 
oil mto the tuberculous lung might activate the 
disease process or set up congestion and exate 
hieniorrhage and therefore the> usually refrained 
from making such injections Forestier however 
on his visit to this countrv expressed no such 
opinion and showed no hesitancj in making the 
injections m the caves of tuhercutoos patients 
Both Ballon and Arc hibald in a senes of cases 
emplojed lipiodol freel> for diagnosis and as a 
guide to thoracic surgery Recently however 
they have estabhshecl special indications for its 
use 

Jacobaeus (is) expresses no misgivings as to 
Its use m the tuberculous and iinds it valuable as 
an aid m chest surgery For example he refrains 
from severing pleural adhesions when the lipiodol 
demonstrates that the adhesions are intunately 
connected with the underlying bronchi 

The only recorded microscopic postmortem 
studies of the eSect of lipiodol m the tuberculous 
pleura and adjacent lung tissue are those of Fies 
singer and Lemaire (lo) The lipiodol had previ 
ouslv been mjected into the tuberculous pleural 
cavity They found that the lipiodol docs not 
penetrate the organized tuberculous lesions but 
that cells filled with lipiodol enter infiltrated areas 
They state that it is possible that this absorption 
of lipiodol favors parenchymatous sclerosis but 
this hbrosis is accompanied by a congestion more 
diffuse and much more marked than one observ es 
m ordmary pulmonary sclerosis It does not pro 
duce true fibrosis of the tuberculous lesions them 
selves but only a neighboring sclerosis Their 
observations mdicate that in an area of active 
evolution the lipiodol may favor the diffusion of 
the lesions 

Lichtwitz (19) reported a single case of pul 
monary tuberculosis previously rather stationary 
in which 4 cubic centimeters of lipiodol seemed to 
activate the disease and urged caution in employ 
mg it m this class of cases 

Personallv I have been actively associated with 
and have been able to follow 13 cases of pul 


monary tuberculosis and 2 cases of tuberculous 
pleurisy m which iodized oil was introduced into 
the bronchi Eleven of these cases were sanato- 
rium patents Eight w ere kept under observ ation 
by Dr W C Breidenbach of the Dayton Sana 
torium and 3 were observed by Dr H K Dun 
ham and Dr Vera Norton of the Cincinnati 
Tuberculosis Sanatorium I have notes on the 
4 remammg cases of the senes WTiile it is beyond 
the scope of this paper to consider these cases in 
detail it may howev er, suffice to enumerate the 
sequeliE which may have had some relation to the 
injection 

One case under sanatorium care for approx 
imately 4 vears showed a large basal cavity pre 
viously undiscemible m the \ rav The patient 
improved after the first injection and requested a 
second treatment with lipiodol Following the 
latter he had a very considerable reaction then 
improved rapidfy but succumbed Co a fixmorrhage 
onemonthafterthelast injection A second patient 
showed blood m the sputum for several days after 
injection but subsequently did very well and is 
still unproving 

A bed ridden patient with a history of an acute 
extensive pulmonary involvempnt of uncertam 
ongm and nature showed tubercle bacilli for the 
first tune after the iodized oil had been introduced 
The patient died 10 weeks later but it is doubtful 
if the injection hastened the end 

A case with a thoracoplasty suffered con 
iderably from a flare up of an old myocardial 
insuffiaency Another patient with an artificial 
pneumothorax was very dyspnceic for many 
days foUowmg the injection as would naturally 
be expected with one lung completely compressed 
and the lipiodol invading the dir spaces of the 
opposite lung 

A very interesting observation was made m 3 
cases (i mentioned above) m which tubercle 
baalli appeared m the sputum for the first time 
after injection thus establishing the diagnosis m 
2 cases and confirming it m the third This reac 
tion IS doubtless comparable to the release of 
tubercle baalU by the therapeutic administration 
of potassium iodide and may prove of value m 
doiditful cases 

The remaining cases showed no permanent 
sequelae which could be attributed to the oil 
Several of them had a febrile react on, lasting 
from I to 10 days after which several patients 
showed considerable improvement 

Viewed as a whole this senes of cases is not very 
encouraging While the sequel® noted above may 
not have been due to the introduction of the oil 
and might readily have occumd in the natural 
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Fig 3 lateral view showng numerous sacculated 
bronchiectatic cavities in the retrocardial lung held Chief 
complaint, arthritis since 1918 Empyema and nb resec 
tionini9i3 Patient of Dr K. Hal> 



Fig 4 Lateral view showing retrocardial club shaped 
bronchiectatic ca\ ities m a girl aged 13 The history indi 
cates that the disease process began 6 >ear 3 ago following 
an attack of influenza 


course of the disease, still they throtv the burden 
of proof on the operator T can, therefore, onl> 
agree with Dr Breidenbach when he sajs “It 
would be well to adopt the following rule on the 
use of lipiodol in tuberculous cases, that while 
It is not absoluteI> contra indicated in tubercu- 
losis, still there should be some defin te end to be 
gamed, for instance, the demonstrat on of a diffi 
cult cavit> , etc , rather than just general mform i 
tion as regards lung structure " It is also contra 
indicated in cases of active tuberculosis 
The employment of brommized animal oil is 
still in the experimental stage The recent pre- 
liminar> report of Putnam (23) indicates that 
brommized oils are less irritating than similar 
lodme combinations and that halogenated animal 
oils are “less irritating, more easily emulsified, 
and more quicU> absorbed than the vegetable 
oils at present in use ” If these experiments are 
confirmed by clinical experience, it ma> be found 
advantageous to substitute these newer prepara- 
tions especially in tuberculous subjects 

LUNG ABSCESS AND FISTULA 
It Is rather difficult to fill the cavity of a lung 
abscess Unlike the tuberculous or bronchiectatic 


ca\it> the pulmonary abscess does not stand open 
and probably drams chiefly b> overflow As a re- 
sult the injected oil cannot enter the space already 
filled with purulent secretion In lung abscess m 
particular, the use of the bronchoscope is inval- 
uable Since the pus may be aspirated through the 
bronchoscope and the opaque medium ma> then 
be introduced with greater ease and certaintj 
than bj other methods The eas> filling of an 
abscess is one indication that the abscess may be 
amenable to treatment b> bronchoscopic aspira- 
tion When the abscess is situated in the penph 
ery of the lung and has poor drainage into the 
bronchi it may be found impossible to inject the 
cavity 

On the other hand if the cavity has been opened 
and IS draining through a fistula in the chest wall, 
injection of the opaque medium through the fis- 
tula will give an excellent delineation of the cavity 
and its connections (Fig 6) It is important to 
inject the fistulous tract with a local anmsthetic 
before the oil is injected, in order to abolish the 
cough reflex and thus prevent the expulsion of the 
opaque fluid The fluoroscope should be employ ed 
while the injection of the opaque medium is be 
ing made 



Fig 5 Pulmonary tubcrculasis shoeing traction di» 
placement of the trachea toward the right side vrithnumer 
ous email bronchiectatic and tuberculosis cavities m the 
upper lobe 

In the same manner bronchopleuni fistulx ma> 
be delineated to great advantage The injection 
of the iodine ma> prove beneficial In a case re 
ported bj Moeller and von Magnus (ai) the fis 
tula which had a verv slight tendency to heal 
closed within 3 weeks after the injection 

TUMORS 

IVhen tumors of the pleura orlungparenchynn 
are present the injected bronchi usually either 
terminate abruptly at the site of the tumor or 
seem to be pushed aside by the grow ing neoplasm 

In mediastinal growths just below the tncheal 
bifurcation the angle of bifurcation may appear 
considerably wider than in the normal (Lenk, 
Haslinger and Presser 18) 

PLEURISY 

In a case of pleurisv with effusion the injected 
lung if free will be seen to be floating on the effu 
Sion and the limits of the effusion may come out 
clearly on the film When the X ray failed to 
determine the localization extent or biloculation 
of the effusion Fiessmger and I emaire (10) em 
ployed an ingenious method of delineating the 
upper and lower borders of the effusion ITicy 
injected a heavy and a light lipiodol into the ellu 


Sion The heavy oil sank to the bottom of the 
exudate while the light oil floated at the top The 
use of lipiodol in the studv of the structure of 
pleuritic adhesions in ariificnl pneumothorax 
cases has been mentioned above (Jacobaeus) 

SUMMARY 

1 The use of iodized oil as a contrast medium 
IS of great value in chest roentgenography 

2 The oil may be introduced perorally by 
several methods including the use of the laryngeal 
syTinge the special intubation tube the brondio 
scope and the flexible catheter It may also be 
introduced by puncture through the cricothyroid 
membrane but this method is not recommended 

3 The bronchoscopic method is preferable 
when specimens are to be taken abscesses are to 
be evacuated or direct inspection is desired 

4 Injection under the guidance of the fluoro 
scope gives visual control nnd frequently estab 
Iishes the diagno'iis before films are taken 

5 The most gratifying results have been ob 
tamed in the detection of bronchiectatic cavities 

6 The multiform lesions of pulmonary tuber 
culosts are usually extraordinarily clearly show n 

7 Experience indicates that iodized oil may 
at times activate tuberculous lesions Therefore 
in tuberculosis it should be used with caution and 
onlv when some special information is to be 
gained for example such information as is desir- 
able before thoracic surgery is undertaken 
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8 Brominized oil is less irritating than iodized 
oil and future experience may show that its use 
IS to be preferred especiallj in tuberculous pa- 
tients 

9 Injected iodized oil is of considerable \alue 
in the diagnosis of pulmonary abscesses, fistulse, 
tumors, and pleural effusions 

I desire to express in> appreciation to Dr Samuel Brown 
and Dr George Benzmg for their painstaking roentgeno 
grapluc work m connection with this paper 
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THE AIETHOD OF CHOICE FOR THE CORRECTION OF SADDLE 
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I N this paper I desire simply to relate there imtation and is not tolerated Being very hard 

suits of my personal erpenence for the cor this prosthesis must be manipulated with saws 

rection of saddle nose and to discuss the rasps and other special instruments and for this 
arguments which underbe m> opuiion At first reason we must admit that its use is rather 
I wall say that for this kind of operation I prefer comphcated 

to practice autoplasty by means of costal cartilage As to animal grafts it is recognized by all 
Indeed since the war particularly almost all the authors that they are always absorbed and are 
surgeons ha\e abandoned the metalbc prosthesis replaced by fibrous tissue of new formation which 
(gold Sliver platinum aluminum), for reasons gives no cosmetic result or at best a very poor 
which are now well known to us one In order to make these animal grafts more 

White vasebne (Gersuny 1900) and paraffine resistant Magitotconceivcdtheideaof immersing 
(Eckstein, loor) —and later on a mixture of these them m a 20 per cent formalin solution for 8 or 10 
two substances —gutta percha and rubber have days nevertheless I believe that before their 
been with reason put aside sUbility is established they must undergo the 

Rueda s attempt (1Q13) to introduce under the test of time — , , 

skm a bmdle ol oitgut to ths correction of Israel m 1895 first eiiipIo>--«?! tibial crest 
saddle nose had no imitators m rhinoplasty Since then 

The same can be said of periosteum (Rever the osteopenosteal fragmrf 
dm, 1879), muscle (Vignard) and lascia (Frits from tbe leg aj m ‘avcf 
Koch, 1Q14) because all these grafts as well as emploved In order that 
catcut are absorbed more or less rapidly) and cecd ' 

as a consequence do not gi\ e any lesthetic result with the na^ 

Besides the inorganic substances already re perlormed 1^, 

terred to I must also mention celluloid which has n these i 

had a certain cogue to many years In t8^ ’ 

FraenLel began to use it for oramoplastv In guilt is 
rhmoplasu it was Foderl who employed this Should 
sutetonce the fiist in 190^ If this toeign body opmuon 
IS often tolemted by the tissues ol the no=e we 
must howeser admit that it is a little nr‘«toS 
and that m many circumstances it is sooner or 

In t^Jo'stph of Berlin the great initiato con' 
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not absorb, and that there ^as practicallj no sign 
of microscopic degeneration, whether the cartilage 
was or was not co\ered hy its perichondnum 
M> regretted master, Morestin of Pans, one of the 
most skillful and expert operators in Europe, 
in plastic surger> of the face, also shared this 
opinion Although some observers have found 
that after a certain length of time these trans 
plants have a tendenc> to transform themselves 
into fibrous tissue, no one has claimed that the> 
diminish in volume, which, from the cosmetic 
point of view, is most important Furthermore, 
to increase their resistance, we know it is better 
to insert the grafts with their perichondnum 
Naturall> , the cartilage of the septum or of the 
ear, emplo> ed for the correction of small depres 
sions of the nose, is much more liable to disappear 
than the large or small cartilaginous costal grafts, 
and experience has proved that such is nearly 
always the case 

Wlien It IS necessary to take a graft, almost all 
authors advise the sixth, seventh, or eighth nb 
Following this operation, the pain is consider- 
able, and the costal break takes much tune to 
repair, therefore a certain number of patients 
refuse this kind of autoplastj For man> >ears I 
hav e used for the correction of saddle nose, the 
cartilage of the first floating nb This cartilage 
that we can sei2e and freely move with the 
fingers, m the greatest number of patients, is 
ver> easily resected The necessarv incision for 
the removal is v erj small Entirelj covered by 
Its perichondnum, it offers more resistance to 
fibrous transformation than any other transphnt 
For those patients who refuse general ancesthesia, 
the taking of the graft can easily be done without 
pain under local anesthesia If, in certain cases, 
the nasal concavity is so marked that we fear we 
will not be able to fill it with the cartilage alone, 
it is very simple to cut the entire nb Carter 
of New York claims to obtain excellent results 
in rhinoplasty m employ mg osteocartilagmous 
grafts lor these reasons, I strongly recommend 
the use of the cartilage of the first floating nb, for 
the correction of saddle nose, as being the method 
calculated to giv e the best success Moreover, we 
can assure our patients that after the operation, 
the side will not be very pamful, thanks to the 
compressive bandage, and that at the end of 8 or 
10 days they will be practically cured Durmg 
and since the war, I have many times used this 
technique, and I can honestly say that so far, I 
avve not had any set backs In support of what 
I have said, here are now 2 cases briefly reviewed 

CvsET On January 19 1925 A B , a’ years of age 
male came to consult me for a saddle nose He stated 



that twelve years ago he was struck by a baseball on his 
nose which was perfectly straight until then The h^m 
orrhage was treated by a general practitioner About 3 
weeks after the trauma the inflammation going from bad 
to worse a rhinologist made an incision for a suppurative 
hsematoma of the septum This hsmatoraa healed up rap 
jdly but later on he noticed that his nose was becoming 
more and more concav e As the nasal fossai were obstructed 
after the accident he had a minor operation on both sides 
of the septum 3 years ago The intervenUon performed 
with a saw improved the breathing The patient presents 
no manifestation of acquired or hereditary syphilis 

At the examination I found a symmetrical concavity of 
the lower third of the nasal pyramid The lower part of 
the nasal bones is slightly flat (Fig 1) 

Antenor rhinoscopy showed a septum absolutely 
straight However the septum opposite the trauma was a 
little thickened As the turbinate bones were not hyper 
trophied the breathing was not obstructed Rhinitis and 
pharyngitis were shown by postenor rhinoscopy 

In face of this lesion I explained to my patient the 
different means for the correction of his saddle nose, and 
we decided to have recourse to the costal cartilage The 
intervention was fixed for January 23 and I prescribed a 
nasal antiseptic salv e 

As it was agreed that I should employ a piece 
of cartilage, I had to choose the spot best suited 
for its introduction The operation of von 
Mangold (1889) which consists in making a 
cutaneous incision between the eyebrows at the 
inferior concav itv, and formmg a tunnel under 
the skm of the nose for the reception of the graft 
leaves, it is true, a slightly apparent scar How 
ever, if there is even a slight infection, the drain- 
age IS rendered practically impossible, because the 
opening is above, and the graft is in danger of 
being eliminated 

Carter of New York, m 1910, modified von 
Mangold's method, by making a curvilinear 
incision at the superior concav ity, as deep as the 
penosteum, which in turn was sectioned m a 
horizontal plane, and a recess made toward the 
glabella The subcutaneous tissues being after 
ward freed as far as the tip of the nose, the graft 
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was placed in such a manner that its superior 
extremit> lay under the periosteum of the nasal 
apophjsis of the frontal bone In 1919 Carter 
abandoned this method and adopted Uie endo 
nasal route for the reason of drainage, as I ha\e 
just mentioned 

In an effort to hide the cicatrix Leon Dufour 
mentel 101919 conceived the idea of making the 
incision in the eyebrow Frank and Strauss in 
1921 described exactlj the same method as new 
Drainage b\ this method was also unpractical 
Owing to the length of the incision and the tun 
nel for the graft the operation and any manipula 
tion of the transplant are rendered difficult 

In 1898 Monks of Boston advocated making 
an anteroposterior cutaneous cut under the tip 
of the nose extending slightly to the skin over the 
columella and afterward making a tunnel from 
below upward J D Lewis in 1922 tned to 
take as hia own Monks method making slight 
modifications He carries the same incision but a 
little more posterior opposite the columella, and 
m detaching the skin of the nasal pyramid he 
prepares at the tip of the nose a point of support 
for the inferior extremity of the graft when placed 

In order to reach the part of the nose to be 
repaired Portmann of Bordeaux (1925) made a 
curvilinear incision of about 3 centimeters which 
passed below the tip and then separated the 
tissues 

Always with the same idea and to obtain more 
space Gillies of London (1923) detaches all the 
skin over the columella m making an incision at 
the philtrum and at its junction with the mucous 
membrane of the nostrils and after having lifted 
this flap he forms a canal under the pedicle I 
w ill say that with Monks Portmann s and Gillies 
methods the cicatrix is at first almost invisible 
However considering the form of the nasal 
vestibule very narrow at its superior part and 
the thinness of the skin which covers the lip of the 
nose, I would very much fear that in separating 
the tissues of the nasal pyramid — even after the 
dilatation produced by novocain and adrenalin — 
the mucous membrane of the nostrils might be 
torn, an occurrence which would expose the pa 
tient to a secondary mfection and to the ebmma 
tion of the graft In my opinion these methods 
should be reserved rather for the correction of 
thin hump not.es because in these cases even if 
the wound became septic there would then be no 
serious consequences in view of the ease of dram 
age 

The endonasal incision made at the mfenor 
border of the triangular cartilage advised by 
J O Roe of Rochester, New ^ ork m 18S7 — the 


first to correct the different varieties of nasal 
deformities— represents without any doubt the 
ideal method now employed by a very great 
number of rhinologists in America and Europe 
Indeed this process evidently leaves no trace 
of extenor cicatrization It presents no danger 
of complications being at the same time easy of 
execution especialH if we use the Joseph s con 
cavoconvex knife to tunnel at the tip of the 
nose a recess with which to anchor the mfenor 
part of the graft If the nasal fossa, through 
which the incision is made has been prepared m 
an aseptic manner there need be no fear of in 
fection At first wc might perhaps think that the 
suture of the lips of the incision might offer some 
difficulty Such is not the case if we use the 
Dupuy Dutemps needle curved at a right angle 
to Its handle with hemispheric form which he 
employs for the dacryocystorhinostomy Fur 
thermore Joseph of Berlin one of the cleverest 
and most skillful operators of our day in rhino 
plastv who commenced in 1898 to use the ex 
ternal method of correcting nasal deformities has 
since 1904 used only the internal route Because 
of all these considerations and my personal ex 
perience I chose for my patient this last method 

Ofiera/u^n Alter having cut the hairy follicles of the 
vesUbule irrigated the nostnls and applied tiacture of 
iodine I injected a solution of novocain and adrenalin A 
few minutes later I incued the mucous membrane of the 
left side at the mfenor border of the triangular cartilage 
and fashioned a tunnel for the graft at the same time pre 
paring a support for it at the tip of the iio»e The patient 
was afterward chloroformed and 1 removed a piece of the 
cartilage from the first floating rib on the right side This 
graft carefully shaped was placed under the skin of the 
nasal depression After having squeezed out the blood I 
sutured the incision with silk Iodoform gauze in the nostril 
exerted slight compression and m order to steady the graft 
I placed externalt) transversely to the nasal pyramid 
small band of adhesive Thin I covered the face with a 
protective dtesvmg The costal wound was closed with 
three layers of sutures and the ordmary abdominal 
dressing applied Postoperative sequela: were most sim 
pie and from the seventh day I gradually removed the 
stitches Just a slight sea itiveness was felt dunng the 
first w ek and the patient left the hospital 16 davs after 
the operation absolutely satisfied with the result obtained 
His nose is straight as can be seen from the photograph 
(Fig 2) taken one month after the rhinoplasty I have 
seen him recently and his testhetic appearance has not 
changed* 

Cvsn 2 C L male aged 24 years came to see me on 
April if iqifi for sunken nose lie said that he had never 
received a trauma and thatsmee birth hu nose had always 
had this shape the deformity increasing with growth 

On examination 1 found a flatness of the nasal bones 
and a depression at their lower border The tip of the 
nose tilted up and soft bad no support The nostrils 
weremuchdiiated especially theleftone a condition which 

Tb s p t t WM p se ted c d befo e th <oc (tS M^d le d 
VI t « I J ry 7 >9 S 
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Fig 3 F>g 4 Fig 5 


gave the patient d negroi<l appearance The lips were ver> 
prominent, also the chin (Fig 3) 

By anterior rhinoscopy, I found that the two caMlies 
were very large The septum was straight but presented 
at Us anterior part no cartilaginous resistance The head 
of the inferior turbinate bones was slightU atrophied and 
there eusted a double chronic rhinitis with abundant non 
odorous secretions 

Posterior rhinoscop> showed a pronounced pharyngitis 
The condition of the tonsils and of the lar>nx was 
normal 

The patient had suffered from a chronic suppurative 
otitis media since the age of 4 >ears 
1 found no sign of acquired or hereditary syphilis and 
there was no tuberculosis m his family 
I therefore had to deal with a case of arrest of congenital 
development of the nasal skeleton which had to be cor 
rected Again this time I eTOlained to the patient the 
various methods at our disposal for a successful result and 
we decided to take a piece of costal cartilage and introduce 
It by the endonasal route 

In the presence of this deformitj , 1 considered 
Moulonguet’s method (1920) which consists m 
making, bj the external route, two incisions, one 
transverse under the tip of the nose, and another 
anteroposterior through the skin over the col 
umella, the first being jomed at its middle After 
having made a subcutaneous canal, and splitting 
the septum, the author takes from the ninth rib 
a cartilaginous graft which he cuts into the shape 
of a square This graft, applied m the operative 
wound, supports the tip of the nose, and at the 
same time, corrects the saddle back However, 
in mj, case, the lack of dev elopment and the thin 
ness of the nasal septum would have rendered the 
operation \er> laborious, and the slightest lesion 
of the mucous membrane, on account of the 
hypersecretion in the nostrils, would have surel> 
produced infection, and consequent!} the elim- 
ination of the graft 


Sheehan’s method could have been equall} well 
applied It consists m making an anteroposterior 
incision through the middle of the skin over the 
columella, from the tip of the nose to the phil- 
trum Having prepared a tunnel, Sheehan then 
inserts a piece of costal cartilage bent at a right 
angle at the tip of the nose This graft has for its 
object, like Moulonguet’s operation, the support 
of the tip of the nose in a good position, and more- 
over the filling up of the nasal depression I have 
not adopted this method for the same reasons 
that I have already mentioned in connection with 
the question of the external incisions Also, as a 
simple piece of rib well placed could give me the 
same cosmetic result, I adopted this method, and 
fixed the operation for May 6 

Operation Having followed the same operative tech 
mque for in> 2 patients I will not further repeat m>self 
and will simp]} say that in this latter case everything 
turned out quite as normall} as in my first case \\^en I 
inserted the graft in the nasal depression I was careful to 
see that the pressure was on the most concave part — the 
graft being cut in consequence — m order not to lower the 
tip of the nose but on the contrary to slightl} raise it 
Fifteen da}s after the rhinoplasty, the patient returned 
to his family absolutely cured after having suffered very 
little from his side during the first week I continued to 
stenlize the nostnls with a salve and on June 7 my patient 
came again to the hospital to undergo the same day an 
operation for the correction of the dilated nostnls Tlie 
operative field having been made aseptic I injected a 
solution of novocain and adrenalin into tne nasolabial folds 
Instead of u-sing the contavoconvex scissors to cut the 
nostnls a method usually emplojedm the United States I 
chose the bistourv controlling the inasion with the 
linger in the nasal fossa Thus practiced this incision is 
much neater than that made with the scissors whidi have 
a tendency to crush the tissues the coaptation is better 
and the tcsthetic result is more perfect Also I removed 
from the two al® of the nose a little triangular piece with 
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Its base below limited by the nasolabial folds At fiist I 
operated on the n^ht side the least dilated and lemoscd 
on the left a flap a little larger in order to obtain a sym 
metrical correction proportionate to the broadness of the 
face I sutured with silk and adjusted an internal and 
external na»al dressing I obtained a union bv first mten 
tion and the patient returned home to daj-s after the 
second operation The incision hidden in the nasolabial 
folds was hardly visible the nostnl were narrowed while 
allowing good breathing and the nose itself was quite 
straight as can be seen by Figures 4 and 5 made 3 months 
after the first rhinoplastj 

I have suggested to my patient diminishing the prom 
inence of hts lips by removing two ellipses of bnccolabia! 
mucous membrane on a horuontal plane however he 
refuses declaring himself much pleased with the result 

CONCLUSIONS 

For the numerous reasons that I have just 
mentioned the ideal method for the correction 
of depressed nasal deformities consists in making 
an internal incision and after having prepared a 
tunnel inserting a piece of the cartilage of the 
first floating nb \\’hen the graft is placed in 
position the application of two little bands of 
adhesive transverse to the nasal bones would 
have the effect of fuing it and consequently offer 
better conditions for adhesion with the surround 
mg iLisues Carried out m this manner the opera 
tion will give greater chances of success than any 
other method 
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A SUGGESTED ISIETHOD FOR THE REPAIR OF CRUCIAL 
LIGAMENTS OF THE KNEE^ 

B\ C F ElkENBARY M D , F A C S Seattle, WAsniNnoN 


HE method described of repairing either the 
anterior or posterior crucial ligament of the 
knee is suggested as an improvment o\er 
either the He> Groves or the Putti method The 
idea of this was first suggested to me by Dr Lang 
worthy , of Spokane, u ho designed an operation for 
the repair of the anterior crucial ligament, whereby 


of the tibia, starting approximate!) i inch below 
the joint line and going upward and backward, 
emerging in exactl) the center line of the tibia 
and approximately one quarter of an inch from 
the anterior edge of the joint surface, not going 
through the cartilaginous portion Another hole 
IS now bored, b) means of the same sized drill, 



Fig I (left) Position of the knee and the Fisher patella displacing masion 
Fig 2 The patella displaced — the dotted line shouing the line of drill holes for 
the insertion of the anterior crucial 


he made use of the ligamentum patella To repair 
a crucial ligament, it is necessar) to have a rather 
wide exposure of the knee This can be achieved 
pwfectl) well b) the so called Fisher inasion, 
which is a very long incision extending along the 
inner border of the patella The patella, together 
with the soft structures on the inner side, as well 
p the tissues external to the incision, is displaced 
laterall) and the knee flexed, and in this way a 
most excellent exposure of the knee is made (Figs 
1 and 2) 

By means of a rather large drill — one quarter 
mch a hole is bored through the anterior portion 

* Presented before tbe Kii 


starting well above the cartilaginous surface of 
the femur and practicall) in the center line, going 
downward and forward and emerging on the outer 
side of the intercond>loid notch, at a point where 
the antenor crucial is normall) inserted A piece 
of fascia lata, 5 inches long b) three quarters of 
an mch wide, is now used to form the anterior 
cniaal This can be pulled through the holes, 
either b) a wire loop or a heav) piece of silk 
sutured to the end of the rolled fascia (Figure 3) 
The ends of the fasen projecting through the 
femur and the tibia can now be sutured firml) in 
position The type of suture material used here is 
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Fig 3 Fig 4 Fig s 

Fig 3 The antenor crucial sutured into position emerge at a point somewhat posterior to the opening as 

Fig 4 Showsdnllholesfortheinsertionof theposterMr shown u the picture 
crucial Inthiscase thednllholethroughtbefemurshould Fig $ Posterior ligament sutured into position 

not particularl> important since we must depend The following points should be mentioned m 

upon the formation of bone around the piece of fa\or of this operation 

fascia to secure the proper firmness j It is a ver> eas) matter to get the required 

A similar procedure can be used for repairing amount of CTposure 
the posterior crucial ligament The entrance of a The insertion of the ligament corresponds 
the drill into the femur and into the tibia roaj e’iactl> to the normal insertion of the ligaments 
be at exactl> the same point as would be used in 3 The long transverse incision used hereto 

the repair of the anterior crucial or it may be fore is avoided 

shifted to one side or the other which side is not 4 The material used is certainlj as strong as 

important (Figure 4) The drill hole in the tibia the nonnai crucial ligament The articular sur 
goes upward and backward and emerges m the faces of the joints are not in an> way disturbed 
center line of the tibia approximately one quarter s Finallj it does not require such a high de 

of an inch from the posterior margm (Figure 4) gree of skill as is required in either the Hey 
It IS important that this opening be as far to the Groves or Putti operation and it is far more 
back as it is possible to put it The drill hole in accurate 

the femur goes downward and fonvard and It is belief that this operation is far better 
emerges on the inner side of the intercondvloid than anything heretofore described but it is far 
notch at the point where the posterior cniaal has from being perfect W e can never hope however, 
its normal femoral insertion (Figure 4) \ piece that an> operative procedure will imitate the 

of fascia 6 inches long bv three quarters of an close relationship that exists between the two 
mch wide is now rolled and pulled through the cruaals as well as between the cnicials and the 
holes m the tibia and femur exactly as in the case various other joint structures such as the infra 
of the anterior crucial and the fascia is secured patellar fat pad the internal and external semi 
in exactl> the same manner (Figs 4 and $) lunar cartilages and the sjnovial membrane 
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HERNIA THROUGH THE FORAMEN OF WINSLOW 

The Report of a Case mm Reference to Tihrtv Three Other Cases Collected from 

THE Literature 

By JOHN W DEWIS, A M , M D , and RICHARD H MILLER M D FACS, Boston 


H ernia of small or large bowel from the 
greater into the lesser peritoneal cavity 
through the foramen of Winslow is rare, 
and there are fewer instances of this than of an> 
other form of internal concealed hernia The con 
dition is interesting not onl> on account of this 
rantv, but also because of its anatomy , patholog> , 
symptomatology, diagnosis, and treatment For 
this reason, we report in detail the case which 
forms the basis of this paper We have found 
reference to only 33 cases m the literature 
Jeanbrau and Riche (14) m igo6 collected 18 
cases, Ullman (32) brought this up to 30, m 1924, 
Delageniere (7) in the same year considered the 
subject fully and added 1 case of his own, making 
31 One case reported by Corry (6) is not included 
m these lists, nor is another described by Copen- 
ha\er (5) We can, therefore, bnng the present 
number reported up to 33, and, adding our own, 
make a total of 34 The first 30 of these are re 
viewed in some detail by Ullman, and it seems 
more feasible to refer the reader to his excellent 
article (32) than to enumerate these cases here 
Brief reference, will, however, be made to those 
not recorded by him, and the other cases will be 
Cited when they are relev ant to the phases of the 
subject as they arise in this paper 

THE ANATOMY, PATHOLOGY, AND ETIOLOGY 
The foramen of Winslow lies just below and 
behind the portal fissure of the liv er It can easily 
be reached by running the finger along the gall 
bladder and cystic duct behind the free edge of the 
lesser omentum Its boundaries are behind, the 
vena cava, covered with peritoneum, above, the 
caudate lobe of the liver, below, the hepatic 
artery and the first portion of the duodenum, and 
anteriorly, the free border containing the common 
duct, portal vein, and hepatic artery Thus it is 
seen that the structures composing its walls are 
of vital importance, and surgical modification of 
Its dimensions is fraught with danger The 
only actual surgical measures ever designed 
have been proposed by Jeanbrau and Riche 
(14), and will be referred to later The foramen is 
only a potential canal, its walls normally lymg m 
contact It easily admits the forefinger, or at 
times, tw 0 fingers With a foramen of normal size. 


and the intestines and mesenteries normal, a 
hernia through this opening should not occur, 
and It is fair to assume, with Copenhaver (5), 
that one of the following anomalies must be 
present (i) common mesentery for the whole in- 
testinal canal, (2) absence of secondary fusion of 
cjecum to the posterior abdominal wall, (3) ab- 
normally large foramen, or (4) abnormally long 
mesentery with undue mobility of the intestine 

Violent muscular exertion, with straining, has 
been assigned as an immediate cause m many of 
the cases, and m this connection, the large major- 
ity of them have been in men It seems to us, 
however, that this is only a casual relationship— 
that It IS rather a case of post hoc, ergo propter hoc 
But, i( a loop of mtestme is lying right at the 
mouth of the foramen, we think it possible that 
at such a time any violent spasm of the abdominal 
muscles might force the bowel into the lesser 
peritoneal cavity 

Brief histones of the cases not hitherto reported 
follow 

Case No 31 Corry (6) A Hindu woman aged 30 who 
had been sick lor 5 days was seen with the usual symptoms 
of intestinal obstruction The whole abdomen was dis 
tended but swelling was especially marked m the epi 
gastrium and around the umbilicus At operation, three 
feet of snvaU intestine were found herniated through the 
foramen of Winslow This was pulled out by traction, and 
the patient recovered 

Case No 33 Copenhaver (5) The patient was a woman 
of 56 with symptoms of acute intestinal obstruction At 
operation it was found that the CEecum and ascending colon 
had herniated through the foramen of Winslow and had 
then perforated through the anterior layer of the lesser 
omentum and lay in front of the stomach After the bowel 
had been emptied through a needle, the hernia was re 
duced and a catheter inserted in the bowel There was 
marked relief of symptoms at first but the patient died 
shortly after and autopsy revealed a volvulus of the large 
bowel which had been released from the hernia 

Author s cvse A woman of 42 was seen on \ugust 9 
1924 20 days before this (on July 20) while doing her 
housework she was seized with epigastric pain This was 
soon relieved by vomiting — the character of the vomitus 
was not observed She was then free of all symptoms for 
two weeks when on August 4 she was again taken with 
an attack of epigastric pain Before either of these attacks 
she had done no work requiring muscular exertion and 
there had been no straming at stool The pain was so sev ere 
that 3 hours after its onset morphine and atropine were 
required to obtain relief During the night the pam re 
turned and again necessitated the administration of mor 
phine It was most marked in the right upper quadrant, 



96 


SURGER\ G\^ECOLOG\ AND OBSTETRICS 



Fig : Hernia throu h foramen of Wmilow A che 
matic rcpreeentation of the hernia as ob&cr\ ed in reported 
cases 

radiated doivnuard and was somewhat relieved b> enemas 
By mornm" the pain recurred and continued dunng the 
day Tnemas gav c no relief now and there was no passage 
of [tccs The ne^t da> \uKUst 7 the condition had not 
changed Therewasnovomitino rnemaswerestillgiven 
Later in the da> the temperature ro e to 102 4 degrees F 
The pain also increased and there wa tendemes in the 
right upper quadrant of the abdomen On \ugast S there 
wasa normalbowelmovement \l 0 rAet<rm/crf (again 
appearance of the votmtus not noted) \fter vomiting 
there wa relief from pain— the first spontaneous relief in 4 
days On August© thes) mptoms had grown worse There 
was great epigastric di tress and pain lever and chill 
and thirst Thia pain eatenieil through to the back and 
the patient got some relief from it by taking the knee 
chest position 

Phystcai cTamjiMfwu {3pm) A small pare woman 
Ipng m bed wear> and restless temperature 90 S pulse 
84 respiration 18 The e) es w ere sunken the pupil equal 
breath otiensiv e tonmiediy sordes on teeth no enlarged 
gland heart lung and patellar refleaes were normal 
There was no tcdvma ana-where 

Abdomen Upp r portion full especially oaer epigas 
tnum and to right Tenderness from ensifotm to umbili 
cus and in gall bladder region in the tense epigastnum 
there 'vas a vamic indetinite mass dull to percussion the 
rest of the abdomen was mostly tvmpanitic Ihe cscum 
and a cending colon seemed filled with f-ecal matter 
\ppendis scar was present The muscles on the left side of 


the abdomen were lac and the sigmoid was contracted and 
hard Kectal an 1 \ aginal examinations were not done 
Blood Ilxmoglobin So per cent white count is 800 
Smear showed nothing remarkable t\ assermann negabve 
The patient was sent to a hospital and as she then 
seetned better it was decided to try improving her condi 
turn still further before operating ilany diagnoses were 
considered but the most probable was thought to be partial 
perforation of a peptic ulcer or acute cholecystitis ^ 
enema resulted in the passage of some fieces and gas The 
next morning her condition was improved but during the 
dav the symptoms a^am became aggrav ated and operation 
seemed impnativ e 

Operation August 10 An* ihetic ether A stomach 
tube was passed and about a quart of green black fluid of 
pea soup consistency and of f*cal odor was siphoned out 
Six inch median epigastric incision The stomach was 
small and injected Ihi hing up behind the stomal and 
most prominent behind the gastrohepatic omentum was a 
firm tensetumor the size of a grapefruit whichfeltcystic 
A rapid glance at the neighboring organs revealed nothing 
abnormal The entrance of intestine into the foramen of 
Winslow nasnotobserved Incision was made through the 
gastrohemiic omentum and there was exposed a smooth 
purple black tumor On openmg thu there was a gush of 
about a pint of brown fluid of fxcal odor Two soft rubber 
tubes were sewed into the opening of the tumor sac for 
drainage lurther exploration was impossible and the 
ablomen was deed without the true ituation having 
been demonstrated A small piece of ti sue of the sac wall 
was removed and later examined microscopically and 
reporteil to be gangrenous intestine by Dr J II \\n„ht 
The immediate piostoperative recovery was gratifyan"’ 
the pam was relieve thepauentscondiUon improved and 
she soon began to take restneted diet 
Shortly It became apparent tliat there was a fis 
tula into the small intestine resulting in a constant 
and profu e discharge of liquid contents with particles of 
food from the small bowi.1 Lverv attempt was made to 
build up the patient s condition in order to make po sible 
a second operation but without avail The temperature 
was never nigh the respirations averaged about o but 
the puUe was al vavs rapid and of poor quality She grad 
ually sank and di-d 31 davs after operation 
Posimorl m This w as onlv partial and done under «ome 
diffimlty after the body had Decn embalmed A long in 
avion was made from the pubes to the ensiform to the left 
of the middle line The stomach transverte colon and 
great omentum were ifenlified and pulled up these were 
essentially normal The junction of the duodenum and 
yeiunum was easily found The jejunum was followed up 
and afteraven short distance wa found to turn upward 
and disappear in the foramen of AAinslow The distance 
from the beginning to the point of disappearance was no 
centimeters Coming out of the foramen of Win low was 
another loop of collap ed small intestine which was followed 
down and at a distance of 90 centimeters was found to 
join the excum This meant that all of the small mte^tme 
except the 120 centimeters of the jejunum and the last 
00 centimeters of the ileum had been contained in the 
henna The les er omental cavity was then broken into 
above (he stomach and found to contain a nia s ofnecrot/c 
foil tissue part of which was evidentlv bowel wall The 
right side of the abdominal wall extendmg downward from 
the operation wounl was undermined between the pen 
toneum and the muscle bv infection making a large cavity 
The liver appeaml normal and nothing remarkable was 
observed m Che pe/vis Vo organs were reraoied (A'e 
marveled that the patient had lived so long with onlv a 
little over a meter of the jijunum left as an avenue of 
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fluid and nourishment to the bod> Turthermore it seemed 
that had it not been for the exhaustion from the large 
septic cavitj , the patient might has e lived longer and even 
improv ed sufhcientl> to warrant a second operation Still 
had th s been po sihlc, ptobablj the onl> procedure would 
have been to do an anastomosis between the loops of the 
small intestine proximal and distal to the hernia I ikelj 
wnth so little bowel left, the outcome in a short time would 
have been the same ) 

Pasthisljry (Thefamily history was not important and 
the past history is purposely placed here after the present 
illne s ) There were no acute diseases m childhood, and no 
history of sore throats rheumatism or chorea She had 
had grippe twace 17 years ago, had always, been nervous 
and 18 years ago had had a nervous breakdown Two 
children were living and well, aged 10 and 15 years Pre 
ceding these was one of premature birth Menstruation 
was not abnormal In 1Q14, an abdominal operation had 
been performed said to have been appendectomy right 
salpingo oophorectomy and ventral suspension Habits 
Ate slowly tea and coffee rarely no alcohol, constipated 
used senna and figs 

MTien a young woman, the patient began to hav e periods 
after meaU of uncomfortable feeling in the stomach rhesc 
reappeared without appirent reason, sometimes after a 
remission of many months As time went on, the attacks 
became more distressint, were of longer duration and 
accompaniedby soreness m the upper abdomen Therewas 
no nausea and no vomiting She learned at these times that 
liquid food gav e least distress and often for weeks she couUl 
eat no solid food In the fall of 1917 she consulted Dr 
E B Preeroan of Baltimore had an examination by \ra> 
and was treated ui St Agnes Hospital where she was kept 
mbed3week8andwasgivcnacarcfuldiet Smeethen the 
old symptoms continued, with increasing frequency, to 
recur but had no relation as far as the patient could ob 
serve to diet exertion or physical tire Late this spring 
while taking a liquid diet for this stomach trouble she lovt 
:o pounds m weight her usual weight being ir pounds 
Afterward while eating solid food after the stomach trou 
ble had gone she gradually gamed 6 pounds, had a goo<l 
appetite and was comfortable until the present attack 
Dr Freeman has allowed us to use here the valuable 
notes from the record of the p itient obtained by him on 
October 5,1917 

Present fitness Digestive symptoms began 10 years ago 
with fullness and pressure in the upper abdomen The«e 
^mptoras would occur periodically, and usually last a few 
days to a few weeks not to return again for stv eral months, 
In the past 6 months the fullness and pressure have been 
constant and the patient has rioticed a great deal of ab 
dommal soreness There are, however no sev ere attacks of 
P^i Ho nausea or vomiting Appetite i» always good 
Bowds are habitually constipated Present weioht no 
pounds former weight 115 pounds 

Physical examination shows a rather small woman 
anemic in appearance Pupils are active and equal P^tra 
ocular movements are tiortnal No exophthalmos No 
tenderness ov er accessory sinuses No discharge from ears 
'*1 glandular enlargement Isthmus of thyroid 

^ Teeth are in good condition, a number have been 
liiied Tliroat normal m appearance Lungs apparently 
clear wroughout to auscultation and percussion Heart 
normal in size Sounds clear at base and apex Blood pres 
sure X20/70 Pulse between 50 and 60 Abdominal exam 
^tion wide costal angle soft abdominal muscles Defi 
Ue caxal stasis wathout tenderness Stgmoidiseasily /eJt 
nd IS spastic Right kidney freely movable Ijver 
pieen and left kidney arc not palpable Deep reflexes are 


* Stomach an(il\sts Fasting stomach Empty after the 
usual nte retention meal Test breakfast 25 cubic ccnti 
meters free by drochlonc acid -’o degrees total acidity 50 
degrees 

rinarascopic examination (10 7 17) Stomach is two 
finger breadths below the crest, in good position Normal 
penstaLis and motility Stomach and cap normal m out 
line There is definite cxcal stasis first portion of the 
transverse colon is up and to card the I ft, in the prepyloric 
region (Our italics ) At this point the transverse colon 
dips down into the true pelvis Splenic flexure m good 
position Impression Second degree splanchnoptosis with 
adhesions in the right upper quadrant of the abdomen 

Our patient’s clinical historj, compared with 
the records of similar cases, is exceptional because 
none of the 33 cases prev iousl> published gi\ es an 
account of symptoms extending over so long a 
time, and the case his been of particular interest 
to us because, in a period of 17 years or more, 
there has been a repetition of attacks of fullness 
and pressure m the upper abdomen lasting for 
days or weeks, with remission of symptoms for 
months This was indication, we believe, of spon 
taneous reduction and recurrent formvtion of a 
hernia through the foramen of Winslow without 
symptoms of intestinal obstruction The X ray 
exammatjon made by Dr Freeman, 7 years be- 
fore showed that the first portion of the trans 
verse colon uaspushed or held up m the prepyloric 
region, and, in view of all the data now obtained 
m the case, we think this is some evidence of, at 
least consistent with, the presence of a hernia in 
the foramen of Winslow at that time 

There are other instances of these hernias ex- 
isting without intestinal obstruction and, hke 
wise of their spontaneous reduction 

Wc learn from Neve’s (19) report that spon 
tancoub reduction of a hernia through the foramen 
of Winslow may happen, for, even though he was 
unable to remove much of the gut from the hiatus 
at the time of the laparotomy , later, recovery took 
place— the first to occur following laparotomy 
(We presume that, later, the reduction of the 
hernia was completed, because it was stated there 
was “recovery” — unless the hernia persisted 
without symptoms ) Also, m Neve’s case, there 
was only partial intestinal obstruction That 
there may be no evidence of obstruction in these 
hernias is set forth in Picado’s (20) case m which 
there was only epigastric swelling— which the 
mother attributed to sudden accumulation of 
fat— for 12 days before the breaking out of 
“alarming symptoms” The only complaints dur 
ing this period were discomfort, weight, and 
“lazy digestion ” Then, again, the first case re 
corded— that of Blandin (3) m 1824— was one in 
which no obstruction of the bowel was found m 
the hernia through the foramen of Winslow Only 



98 


SURGERY, GYNECOLOGY AND OBSTETRICS 


when the herniated bowel had formed a second 
hernia was there strangulation at the point of 
rupture in the transverse mesocolon where it had 
forced its way from the small into the hrge ab 
dommal cavitj A double hernia was what took 
place in Treves (31) patient the first recorded 
operation on a patient with a hernia through the 
foramen of Winslow but m thia instance there 
was obstruction of the bowel at the foramen of 
Winslow and with this further difference that 
the second hernia was formed bv the oecum and 
appendix which forced a wa> out of the lesser 
peritoneal cavit> through the gastrohepatic omen 
turn and iaj on the anterior surface of the stomach 
This was like the case of Copenhaver {5) already 
stated A second hernia had almost formed in our 
patient — a tense cystic tumor behind the stomach 
was bulging up and about to push through the 
gastrohepatic omentum 

SYMPTOMS 

The sjmptoms, m the absence of defimte m 
testmal obstruction are epigastric discomfort, 
weight swelling fullness and pressure and full 
ness and pressure were the frequently recumng 
complaints in the long history of our patient 
Likewise, in Picado s (20) patient, there was 
‘ swelling for 12 days before alarming symp 
toms appeared ” So if we could estabbsh a diag 
nosis of hernia through the foramen of Wmslow, 
the absence of pain would indicate that there was 
no definite obstruction This group of symptoms 
at least some of them are also coexistent with the 
pain m obstruction, and it was so with our patient 

Patn IS always present with hernia through the 
foramen of Winslow when accompanied by in 
testmal obstruction The pam is usually located 
in the epigastrium or right upper quadrant or 
m both areas as exemplified in our case Agam, 
the abdominal pam may be quite general as staled 
m UUmans (3 ) case in which 4 inches of the 
lower ileum formed the hernia Alorton (18) found 
the pam m the central and lower abdomen and 
the lower ileum was herniated while Majoli (15) 
reports the pam was m the ‘ lumbar and ab 
dommal regions the transverse colon making the 
herma In the remarkable account by Radovan 
(21) the ‘torturmg pam ' was situated m the 
right iliac fossa and the great mass of bow el found 
at operation m the lesser pentoneal sac consisted 
of a large portion of the transverse and all of the 
ascendmg colon, caicum, appendix, and part of the 
ileum which had gone through the foramen of 
Wmslow This patient recovered! Further the 
pam may be mtermittent, paroxysmal or almos.t 
constant The writers thmk after studying all 


the literature that the location of the pain helps 
little in determining the portion of the bowel m 
the hernia, but that pain does suggest mtestmal 
obstruction and wc Jmow, Coo, Chat if Che herma 
causes pulling or tension on the mesentery, it 
would produce pain 

lomiling often projectile m character is the 
most constant symptom after pain but it seems 
not to occur as a result of these hernias where 
there is no intestinal obstruction Our history 
showrs no vomiting until it occurred with an acute 
attack of epigastric pam followed by disappear 
ance of all symptoms for 2 weeks The writers are 
convinced these hernias may disappear and recur 
and conjecture that in this mstance, the act of 
vomitmg caused a temporary reduction of the 
herniat^ bowel But when thereafter vomiting 
presented itself and pam and distress would dis 
appear for hours the rebef was probably depend 
ent upon removal of distention from the stomach 
and jejunum Treves (31) however, states that 
voraitmg gave his patient no relief Vomiting is 
frequently mentioned in the histones— by Elliot 
Square (29) Picado (20) R- Stecchi (30) Morton 
(18) and others The appearance and odor of the 
voroitus however are seldom mentioned, and 
this sparsity of detail in various other ways relat 
ing to the patient and the symptoms leaves an 
incomplete picture m the majority of the his 
tones Such an omission as not to state the char 
acter of the vomitus however maybeunavoid 
able smee all phy sicians know how often patients 
or the attendants are unable to desenbe its color 
odor quantity , or consistency 

Therefore we are able in these respects to sift 
bttle data of value from the histones before us 

Carwardme (4) says that his patient an en 
gmeer aged 44 while telephonmg was seized wath 
a severe colic which doubled him up, and while 
he was not at first' sick ’had slight nausea, later 
was' sick severaltimes and twodaysfromonset, 
brought to the Infirmary black vomitus ‘ black 
as ink ” and it was wondered if he had not swal 
lowedink He was operated upon at once andthe 
herniated bowel was found to be black and lustre 
less, as in our case As stated in our report a 
quart of green black fluid was removed from the 
patient's stomach just before operation It was 
fsecal in odor and as thick as the usual pea soup 
In Carwardme s (4) history was the first mention 
we found of any of the characteristics of the vomi 
tus After intestinal obstruction has taken place, 
we suppose it is not known when the \ omitus first 
becomes fcetid ’ or fEcal, and the time might so 
vary in different cases that it would have little 
value as diagnostic data FEcal vomitus is always 
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proof of obstruction MajoU (15) says that his 
patient— a man 44 >ears old— first suffered pro- 
fuse sweating, and that this was followed in half 
an hour by sharp abdominal pains, nhich tvere re- 
lieved by eructation of “ fcetid ” gas We all know 
that \omitmg brings ease to a distended stomach, 
and we ha\e noted that vomiting often relieves 
pain in obstruction of the mtestme, doubtless be- 
cause the tension of the bowel has been removed 
by regurgitation of its contents into the stomach 
In our patient, after vomiting there was rest from 
severe pain and other symptoms for 2 weeks be- 
fore her last attack Vomiting, m this instance, 
ma> have temporarily reduced the hernia In the 
fi^nal attack of our patient, there was always a 
period of relief after vomiting 

We assume that the “profuse sweatmg,” stated 
to have occurred m Majoh’s patient a half hour 
before the appearance of pam, was in great part a 
shock symptom resulting from the drag on the 
mesentery, though this should ordinanly have 
caused pain 

Constipation is often mentioned in connection 
with hernias through the foramen of Wmsiow In 
Elliot Square s (29) patient there was no action of 
the bowels for 4 da} s after the onset of the symp- 
toms Failure to obtain benefit from enemas or 
cathartics is often stated Purgatu es, when ad 
ministered, seemed alvvajs to increase the pain 
and other symptoms — and there could be no other 
effect I Besides, we know that repeated cleansmg 
enemata may not remove ill ftecal masses from 
the upper part of the large bowel, which may re- 
main there for many da> s Only recently we ob- 
served this in a case of acute obstruction of the 
lower ileum in which the caecum and ascending 
colon remamed filled with large inspissated masses 
of faeces — unusually dry because there had been 
mucli vomiting and, as a result of deh} dration of 
the tissues, the system had drawn eagerly upon 
all available fluid m the body Repeated enemas 
had returned without fasces, yet when the ob- 
structive band was cut during an operation, gas 
and fluid were pressed easil} into the colon and 
around Uiese masses So, we think that m this 
affection, and intestmal obstruction generally, the 
knowledge whether the bowels move or do not 
would contribute little to the diagnosis, because 
the bowel below the obstruction may not be 
emptied of fxcal matter for da> s after intestinal 
stoppage when the patient might pass faices Our 
patient had “what seemed l^e a natural bowel 
movement/’ accompanied by vomiting, 4 days 
after the beginning of the last acute attack, and 
sue w as then fairlv comfortable for 1 2 hours Such 
Jin occurrence is perplexing when we are thinking 


of acute intestinal obstruction, and vve iliust! re- 
member to discount the negative e'^n5<inb^ iof 
bowel movements C 

Posture IS sometimes mentioned in the records 
At the onset of an attack of pam, 6uj pa.tient 
would often take the knee chest positiop, vlhith’' 
she thought made the pam less intolerable,' hi 
other times she lay on her back, with the legs 
flexed, though sometimes extended Majoli’s 
patient had less pain m the sitting posture, 
Elliot Square’s patient was doubled up with the 
pam, or when easier, sat up by the fire, while 
Treves’ patient insisted on getting up, walking 
down stairs, and remamed in a sitting posture be- 
cause he could not he down 

The facies of the patient is seldom mentioned 
Majoli observes that the ejes are cloud} and sunk- 
en and the skin yellow, and Ullman sajs the 
patient’s ejes were sunken and the “face pinched 
and haggard, skm dammy , verj toxic”, Jeanbrau 
and Riche speak of the facies as “drawn”, our 
patient looked weary, had sunken e> es, and a dr> , 
brown coated tongue— one of the evidences of the 
dry tissues— and she complained of thirst, and 
Picado also mentions a dry, coated tongue, and 
thirst 

Distention, fullness, or swelling of the epigas 
tnum or upper abdomen is gcnerall} noted, if an 
exammation is made Our patient, when seen on 
the fifth da} of acute symptoms, exhibited epi 
gastric fullness and tension extendmg toward the 
right, and this area felt tense Tenseness and re- 
sistance 15 the description of Carwardme and 
Engstadt, while Ullman adds “marked resist- 
ance ” Reynier, as quoted by Jeanbrau and 
Riche, seemed much impressed with the flattenmg 
of lUac fossae m contrast with the prominence in 
the epigastric and hypogastric regions, and the 
latter authors make a similar observation We 
think this appearance of the abdomen, when pres- 
ent, would be a valuable diagnostic sign of hernias 
through the foramen of Winslow 

We noticed a spherical mass in the epigastrium, 
and after emptying the stomach b} the stomach 
tube, we could feel a very definite tumor of a 
grapdruxt size, and the percussion note over it 
was dull both before and after thij, procedure 
Treves’ patient presented dullness for the first 
tune on the sev enth day In Coriy’s case, the en- 
tire abdomen was tympanitic In this respect, the 
findings var>, depending, of course, upon the 
fullness or emptiness of the stomach, and whether 
jt contains air or gas, and we suppose, also, that 
the tumor sac may sometimes contain gas The 
occurrence of an epigastric tumor in these hernias 
IS probabi} usual A tumor was observed by 
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Mijoli Picado Jeinbrau and Riche, Sinclair 
I\dd<?\“in and Engstadt 

Epigastric or upper abdominal tenderness is 
doubtless alwnvs present though it maj be hard 
1> c\ ident i\en though there be marked muscular 
ribistancc aswenoteinUUmanscase We found 
tenderness over both the epigastric and gall 
bladder regions Copenhaa er detected tenderness 
only over the gallbladder area, while Morton 
found the abdomen only slightly tender just to the 
right and below the umbihcus 

The temperature pulse and respiration are not 
generally recorded m the literature but in our 
patient, these seemed not affected in proportion 
to the eatent of the condition found within the 
abdomen Up to the time of the operation, the 
respiration and pulse — eacept during a parot>^m 
of pain — varied little from normal and there was 
little departure from normal m the temperature 
1 hese facts taken with the generally fair condi 
tion of the patient, appeared incompatible with 
the finding of a large mass of necrotic bowel on 
opening the abdomen and it caused us great sur 
prise We recall that most patients present the 
appearance of being \ery sick following acute ob 
struction of the bowel as from twists and bands 
Perhaps the obstruction de\ eloped slowly here 
and in some way may have allowed the system to 
adjust Itself to the influx of poison In Elliot 
Square’s patient there was a rapid pulse and high 
temperature m Engstadt s the pulse uas the 
heart beats 90 and temperature 103 in Picado s 
a labored respiration fever, and faint pulse and 
m Jeanbrau and Riches there was apyrevia 
There was no uniformity found probably because 
of the varying complexities in the different pa 
tients 

No intestinal peristalsis was observed in our 
patient before operation but after this while the 
dressmgs were being changed peristaltic waves 
were sometimes seen over the left middle abdo 
men followed m a few moments by expulsion of 
Contents from the abdominal opening leading to 
the herniated sac Also, in the records of these 
hernias we noticed only three references to m 
lestmal penstalsis and these to the effect that it 
was absent Morton says there was intestinal 
splashing but no distended coils seen and UU 
man and Copenhaver found no evidence of pen 
stalsis We think this absenceof wav es may be due 
often to the amount of mtestines drawn mto the 
lesser abdommal sac 

Blood In our patient the hiemoglobm was 80 
per cent and the white count 15 800 In Ullmin s 
patient with about the same duration of symp 
toms, the wlute count was 16 400 


The literature gives no information bearing on 
a direct cause of hernias through the foramen of 
Winslow Treves patient was seized with epi 
gastric pain 3 hours after a heavy meal, in Delkes 
Lamps patient the epigastric pain developed 
immMiately after normal labor, m Morton s case 
pam came after defalcation in Sinclair v after a 
spell of coughing in Engstadt s patient after 
lifting a heavy weight, m Carwardme’s the pam 
came on while the patient was telephoning In 
our patient no such incident was obtained from 
the history and this agrees with a number of the 
histones given though tl should be especially noted 
that ike patn almost always epigastric, usually 
occurs suddenly 

We believe that a correct pre operative diag 
nosisof herma through the for imen of Winslow can 
be made We think that w e could be able to diag 
nose another case The general opinion is that if 
we recognize intestinal obstruction it is the essen 
Ual point We should, of course, be able to do 
more than that Surely it is helpful for the sur 
geon to have a fairly clear idea of what he is to 
treat when he enters the abdomen In approach 
ing a diagnosis of acute cases we give what 
we consider the important symptoms in their 
order (i) acute epigastric pain, (a) tumefaction 
or definite tumor in this region, (3) obstipation, 
(4) repeated attacks of vomiting with temporary 
relief and the usual general symptoms of intes 
tinal obstruction The previous history would 
rarely help as ours is the first published case sug 
gesting recurrent attacks 

IREATUE' T 

The sine qua non is, of course, the early recog 
nition of the fact that a surgical emergency is 
present even though it be impossible to make a 
correct diagnosis 

In the cases recorded m the literature the op 
eralive procedure has been as follows 

1 Reduction by simple traction This was 
accomplished very easily m i case easily in 4 
with ome difficulty in i and was found to be im 
possible in the others Traction may always be 
tried but it should be borne m mind that the pull 
mustbevery gentle anditmaybeassistedby pres 
sure Over the herniated bowel above the stomach 

2 Reduction by traction after finger dilatation 
of the foramen of W inslow This was accompbshed 
m 2 cases but is seldom possible 

3 Reduction by pressure from above, and 
taxis, after evacuation of the herniated bowel 
through a trocar In 2 cases this method sufficed 
to rretore the bowel to the greater peritoneal 
cavity 
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The fact that reduction was possible m the 
above cases does not, however, mean that the 
patients all hved, because the mortalitj was \ery 
high 

Enlargement of the foramen of Winslow maj 
be undertaken only with the greatest care, be 
cause of the danger of injury to the common duct, 
hepatic artery, portal v ein, and \ ena cava The 
following method of debridement of the foramen 
suggested by Jeanbrau and Riche is translated 
from their article (14) 

“An incision is made on the first portion of the 
duodenum, parallel to it, through the peritoneum 
which forms the anterior layer of the lesser omen 
turn After this it is possible to push down the 
first portion of the duodenum, while the peritoneal 
leaf 15 lifted upward, exposing the vessels, and one 
then sees a space between the common duct and 
the portal vein, the bottom of which is formed by 
the posterior peritoneal lajer of the lesser omen 
turn, which extends backward to be reflected off 
the vena cava Then, holding the common duct 
out of the way with the thumb and index finger, 
and protecting the vena cava with this finger, the 
operator makes a hole m the posterior layer of 
the lesser omentum close to the duct and between 
It and the portal vein, thus a vertical buttonhole 
IS formed, parallel to the duct, and large enough 
to admit the finger By gentle traction, the left 
border of this buttonhole, containing the hepatic 
artery and portal vein, is drawn to the left Then 
the operator, with the left index finger still in the 
foramen, protecting the vena cava, inserts the 
right mdex finger into the buttonhole already made 
Working his finger along toward the back, heeasil> 
enlarges the buttonhole, also breaking through the 
floor of the foramen, thanks to the laxity of the 
tissues behind the duodenum Then light traction 
suffices to draw out the herniated bowel — at least 
if there are no adhesions, and there usually are 
none” They say further “We have done this 
several times on the cadaver In each case, vve 
were able to determine that a foramen, which 
would normally admit only the index finger, 
would, after debridement, admit two or even 
three fingers ” Tor a more detailed account of 
the procedure, reference should be made to their 
article 

The general principles of treatment would be 
obvious at once to anj surgeon, and can be sum- 
marized brief!) as follows 

1 This IS a surgical emergenc) and tarl> diag 
nosis must be made 2 Immediate exploration 
li preceded b> gastric lav age 3 Gentle traction 
is assisted by gentle pressure from above 4 If 
this fails, the distended loops are evacuated bj 


means of a trocar, the opening m the bowel closed 
and traction is tried again 5 If reduction is still 
impossible, a temporary ileostomy or jejunostomy 
maj be made in one of the herniated loops, with 
the hope of tiding the patient over the crisis, and 
of being able to do more at a later date Also, a 
lateral anastomosis between loops above and be- 
low the obstruction should be considered The 
procedure must be adjusted to the individual case 
6 Debridement of the foramen of Winslow may 
also be considered 

This case of hernia through the foramen of 
Winslow IS presented especially for these reasons 
because it is a rare condition, that it is the second 
case to prove that these hernias ma> form without 
acute symptoms (Picado’s case was the first), be 
cause It suggests, as indicated by our patient’s 
history, that such hernias may be reduced spon- 
taneously and recur many times, and for the rea 
son that it adds proof to other case reports that a 
hernia through this opening may exist without ob 
struction of the bowel 

We should not forget this condition when con- 
sidering affections of the upper abdomen, and 
should remember that the first signs of its pres- 
ence are sudden swelling or protuberance of the 
epigastrium coincident with the onset of the symp- 
toms of pain and distress It is important, finally, 
that the surgeon, when exploring the upper ab- 
domen for an obscure surgical lesion, should in- 
clude the examination of the foramen of Winslow 
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A TECHNIQUF FOR THE REPAIR OF LARGE ATSICO^'AGIN \L 

fistula:* 

B\ C \ ROEDER MD FACS Nebraska 


V ER\ little has been added to the pnnaples 
of the operation designed bj Clarion Sims 
m 1852 for YesicoY-aginal fistula In most 
instances Suns principles mth Emmets tech 
nique suffice for the /utula about 2 centimeters 
or less in diameter Before XYiginal and total 
abdominal hj-sterectomies were practiced as 
e\tensi\el> as they are at present the axenge 
\esico\’aginal fistula measured about i to iji 



Fi„ I Ulood supply of the \agin<il ^ault appo ed 
bladder and terminal ureters The usual vanatioD of 
arterial distribution can occur here leaving this area more 
scantily supplied than the composite dravring depicted 
here. 

bnsks Sectoo ot tbe Smet 


centimeters in dumeter and was generallv caused 
b> prolonged labor Surgical procures through 
the N'ault of the v-agina such as total h\sterec 
tomies are occisionallj followed by ycsico- 
\-aguiaI fistuls from i to 4 centimeters m 
diameter 

These fistul® are due either to a direct xnJU^^ 
of the bladder wall or to an interference with the 
blood suppl) of this particular area m the bladder 
It is not uncommon to note that leakage of unne 
through the angma does not occur until 4 to 20 
da >-5 haae passw following a total h^terectom) 
This natuiallj suggests that necrosis of a Imutw 
area of the I'aginal and bladder walL occurred 
finally allowing a 0ow of unne into the angina 

The mterference with the blood supply of the 
lower ureter and bladder following total h\ sterec 
tomies as a cause of postoperative ureteral and 
bladder fistulx is a point deserving of more 
consideration than it has received m the past 
The blood supplj of the mner portion of the 
anterior vaginal wall and the apposed bladder 
comes from branches which originate from the 
infenor vesical and utenne arteries The uterme 
artenes send branches to surround the vault of 
the vagina the anterior branches uniting to form 
a single vessel which runs forward m the midluie 
of the anterior vaginal wall This is known as 
the artena azjgos vagm-e It receives a few 
branches from tlie infenor vesicles Figure i 
deatl} show3 that a total hysterectomy may 
block the blood supply to the antenor vaginal 
and apposed bladder walls This same operation 
may also block the blood supph to the lower 
ureters vvhicli comes from the uterme arten In 
one mstance dunng a total abdominal hvstcrec 
torn} with both ureters carefully exposed to 
avoid their injury a ureteral fistula developed 5 
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Fig 2 Large vesicovaginal fistula The illustration 
does not show the broad ligaments adhered to the bladder 
following total hysterectomy 
Fig 3 The bladder has been opened suprapubically 
and the vaginal walls surrounding the fistula have been 
dissected free from underlying structures 
Fig 4 The first stitch uniting the vaginal waits is used 
as a traction suture being drawn through the suprapubic 
opening A portion of the vaginal mucosa has now become 
bladder mucosa 


Fir S Fbe vaginal flaps have been further sutured 
and drawn upward b> the first suture, which is finally 
fastened under moderated tension to a glass rod lying 
across the suprapubic wound The edges of the remaining 
vaginal walls are sutured together and a rubber dram is 
placed into the dissected area and brought to the surface 
outside the vaginal wall The suprapubic dramage tube 
and retention catheter are inserted to prevent urine from 
accumulating m the bladder and to prevent the possible 
leakage of urme through the vagina 


dajs after the operation I feel positive that this 
fistula came from shutting off the blood supply 
This can also happen during vaginal h>ster- 
ectomies 

I have had referred to me b> surgeons who 
had preMousl> performed \aginal h>stcrec> 
tomies under considerable difficulties 2 cases of 
large fistul'c of the bladder These fistulie were 
about 4 or s centimeters in diameter, and were 
located just posterior to the trigone, possibly 
taking in the posterior portion of it ^ much 
bladder tissue was destroyed that it would have 
been impossible for me, through the vagina, to 
have appro\imated the edges without tension 
even after an extensive dissection In the first 
instance, I attempted a dissection in order to 
liberate the bladder, but without success I 
repaired these fistulce with the following tech 
nique so successful!) that I am prompted to 
make this report 

An incision m the vaginal walls is carried 
through their entire thickness, starting an inch 
or more awaj from the fistula The vaginal walls 
are then dissected up to within a quarter of the 
margin of the fistula Thick flaps are necessary 
tor an ample blood supply These flaps are 
united m several layers with chromic catgut, 
the first suture being pulled through the pre- 
'lously performed suprapubic cystostomy and 


kept under slight tension to assist in coaptation 
of the vaginal flaps The bladder should be left 
open above for dramage, and a self retaining 
catheter placed in the urethra In the area re- 
maining after the vaginal flaps have been turned 
into the bladder, a drainage tube is placed and 
brought to the surface paravaginally This is 
done to prevent a possible leakage of urine 
through the vagina and the re establishment of 
the vesicovaginal fistula 
The aftercare is extremely important The 
urethral catheter should be irrigated twice daily, 
the irngation being allowed to come through the 
suprapubic tube or wound The dram inserted 
paravaginally should be left in at least 10 days 
in order to dram urine which may possibly leak 
through the flaps m the bladder 
The history of the operation for vesicov aginal 
fistula up to 1912 has been very mterestmgly 
wntten by Howard A Kelly ' C H Mayo de- 
senbes an operation quite similar for the small 
vesicovaginal fistula The vagmal flap, which he 
inverts into the bladder, is used for traction only 
to assist m coaptmg the outside bladder walls for 
suturing The operation I am describing differs 
from Dr Mayo’s m that the vaginal walls are 
reflected to become bladder walls Traction on 
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the lirger \ aginal flaps does tend to coapt the 
bladder avails but the flaps cannot be brought 
together as m the operation for the small vesico 
vaginal fistulce 

CASE arroRTs 

Case i "Ihe patient age 47 had given birth to 3 
children Vaginal hysterectomy had been performed ly 
another surgeon for prolapse of a subinvoluted uterus 
Five days following the operation unne was noticed 
coming through the vagina For the hrst 4 days following 
the operation the bladder apparently held all the unne 
secreted by the kidneys Ten days after the operation 
the va'nna was examined and a large vesicovaginal fistula 
was found \fter consultation I advised waiting a month 
in order that better circulation might be established in 
the tissues around the fistula 

Two months from the time of operation I repaired the 
fistula by refieeUng the va inal flaps into the bladder 
This operation was performed 8 > ears ago and the patient 
has remained perfectly well 

Cases The patient s® >Pats of age had given birth 
to 4 children and bad had a miscarriages In March 
10 6 a vagina] hysterectomy had been performed else 
where by a surgeon of marked ability Ihe bladder after 


the operation apparently held all of the unne and no 
signs of a vesicovaginal fistula appeared until the seventh 
postoperative day 

1 attempted a repair of this fistula which was about 
5 centimeters in diameter s weeks after the operation 
and met with a complete failure 1 attempted a mobiliza 
tion of the bladder and vaginal walls which could not be 
accompbshed sufficiently for closing this large opening 

Two months after the hysterectomy 1 opened the 
abdomen and closed the fistula operating through the 
peritoneal cavity The results were apparently perfect 
tor about i month vvhen the upper anterior wall of the 
vagina and the apposed portion of the bladder seemed to 
slough away with a recurrence of the fistula 

After waiting 4 weeks tor an increase in circulation m 
the tissues surroundin„ the fistula I repaired the fistula 
by the technique illustrated lor about 10 davs the 
results were good The patient then complained of a 
sudden severe pain beneath the sternum and m the lumbar 
region The heart action rapidly increased and death 
occurred 36 hours after onset of pain An autopsy by an 
experienced pathologist disclos^ nothing but chronic 
iiephtilis and chronic hepatitis Ihe bladder was so very 
firmly united 10 the previous area of repair that it ap- 
pears without doubt that the results from the operation 
would have been permanent 



GELLHORN LOCAI ANA:STHESU IN GYNECOLOGY AND OBSTETRICS 105 


LOCAL ANESTHESIA IN GYNECOLOGY AND OBSTETRICS ^ 

By GEORGE GELLHORN, M D F \ C S , St Louis, Missouri 

From the Department of Gynecology and Obsletrics St Louis University School of Medicine and St Mary s Hospital 


W HILE, m general surger> , e^tensn e use is 
being made of local anesthesia, g> necol 
ogists seem to have ignored, to a large 
extent, the possibilities of this form of analgesia, 
notwithstanding the work of Reclus (14) m 
France, Schleich (17) and Braun (a), in Germanj, 
Hertzler (8) and Allen (i), in this country, and 
other authoritative writers When, m 1913 , 1 (7) 
advocated local anesthesia for certain g>neco 
logical and obstetrical procedures, a flicker of 
interest was evinced here and there, but a search 
through the American literature of the last 10 
>ears has brought to light but a small number of 
pertment publications Yet, continued experience 
has only sened to confirm the correctness of m> 
former attitude, and has even entitled me to en 
large the scope of local anesthesia considerabl> 
bejond m> original proposal 
Of the various methods of local anesthesia, I 
have tried the blocking of the pudic nerve, as 
first recommended by Ilmer (9) and Sellheun 
(18), but gave It up as unreliable, though it is but 
fair to state that, more recentl>, King (ii) 
expressed himself as satisfied with it The para 
sacral anesthesia which Braun (2) advocates 
highl) , and the transsacral method which Meeker 
and his associates (12, 13) practice extensively, 
efiicacious though they undoubtedly are, seem 
to me rather too complicated for general use and 
so I have adhered to local infiltration anesthesia, 
as recommended bj me 13 >ears ago 
It IS the latter form with which this paper will 
deal evclusuelj 

LOCAL ANiESTlIESI^ IN GYNECOLOGY 

In gjTiecology, it is best suited for certain vag 
inal operations The necessary premise for sue 
cessful anesthesia is a satisfactorv “twilight 
sleep ” 

Ihe latter is needed for two reasons It is 
mquired, first, to allay the very natural appre- 
nensiveness of the patient In this, local anaes 
thesia does not differ from an> other method of 
rendering an operation painless, whether it be an 
inhalation narcosis or a spinal anesthesia The 
^cond, and even more cogent, reason for a pre- 
liminary morphine hv oseme seminarcosis is the 
imperative necessity of rendering the unnatural 
position of the patient bearable Our operating 
tables have been designed by general surgeons 

* Read at a joint mectiaj of the Chicajo and St Louis C 


primarily for general surgical operations 
attachment, at the lower end, for v aginal opera 
tions IS, as it were, an afterthought In the ex 
aggerated lithotomy position required for such 
operations, the physiological lordosis is forcibly 
straightened out, which results in a sev ere strain 
of the sacro iliac synchondroses, and the suspen 
Sion of the patient’s feet on upright leg holders 
leads to an excessive stretching of the hip joints 
Similar unnatural postures w ere used m the mid 
die ages, and later, in order to inflict punishment 
or to extort confessions, and few were the unhappy 
indiv iduals who could withstand the excruciating 
torture 

In our vaginal operations, we mitigate some- 
what this postural pain by supporting the lumbar 
spine by means of a sand bag, and by raising the 
leg holders as high as possible, but ev en this is but 
a sorry makeshift, and the patient cannot main- 
tain her place more than a few minutes, if her 
perception of pain were not clouded by a pre 
Iimmary “twilight sleep ” 

Our preparations are quite simple The patient, 
having secured a good night’s sleep by a dose of 
veronal, receives, 2 hours before operation, a 
hypodermic injection of morphine gram Va with 
I cubic centimeter of hvoseme (gram 1/135) 
Her eyes are cov ered and the ears plugged w ith 
cotton soaked m oil The room is darkened and 
all noise averted Family members are not ad 
milted If, at the end of one hour, pulse and 
respiration are normal, another injection of mor 
phine gram with cubic centimeter of hyo- 
scine (gram 1/270) is given If pulse or respira- 
tion have slowed down only cubic centimeter 
of hyoscine is used, and the second injection may 
be omitted altogether if pulse and respiration 
seem excessively slow If, on the contrary, the 
patient exhibits, after one hour, signs of marked 
idiosyncrasy in the form of restlessness or hal 
lucmations, the second injection is, likewise, 
omitted, such a patient is definitely unsuited for 
local anaesthesia 

The sleeping patient is gently lifted on a stretch 
er, conveyed to the operating room placed m 
the desired position and cleansed in the usual 
manner, with this exception that alcoholic or other- 
wise irritating disinfectants, such as ethereal soap, 
picnc acid solution, or tincture of iodine are not 
used 

lecoIogmlSocietiM held la Chicago December 4 igj6 
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The standird fluid for the local anaesthesia 
Itself IS a y per cent solution of novocain with 
adrenalin 3 drops to the ounce 

The first group of operations to be considered 
comprises curettage amputation of the cervix or 
other plastic operations thereon and vaginal 
hjstercctomj 

The technique of anaesthesia is the same in all 
these procedures The cervix is exposed grispcd 
with a tenaculum in either lip and gently pulled 
down and to one side Into the lateral fomix thus 
unfolded the needle of the syringe is inserted 
alongside of and close to the cervix to a depth of 
one inch The direction of the point of the needle 
therefore is a trifle lateral A resistance encoun 
tered indicates that the needle has entered the 
vv all of the cerv ix the needle must then be pulled 
back a little and reinserted It requires but very 
little expenence to know when the needle is m its 
proper place in the soft tissue of the parametrium 
Ten cubic centimeters of the solution are now in 
jected >tih\U ike needle ts slouly mUtdradn The 
procedure is next repeated on the other side For 
major operations suchash>sterectom> a slightly 
larger quantitv (15 to 30 cubic centuneters) is 
injected on either side By this inflltration of the 
parametria the large sympathetic ganglion of 
Frankenhaeuser near the upper end of the cervu 
is effectively blocked 

After the two injections it is essential to wait 
from 3 to 5 minutes until the blanching of the 
vaginal portion indicates that anasthesia is 
accomplished If the vaginal portion is not dis 
colored completely a few cubic centimeters may 
be injected into the space between cervu and 
bladder and cervix and rectum respectively 

Two possible dangers mav easily be prevented 
The needle may enter a blood vessel and the fluid 
be thrown into the circulation direct The result 
might be a collapse Bnun (2) has collected a 
number of such accidents thesvmptoms mevery 
case were alarming but lasted only a short time 
and left no permanent effect behind The com 
plication can be avoided by testing through pull 
on the piston whether the needle has perforated 
a vein, and by injecting slowly and always wnth 
the needle in motion 

Another danger may arise from the breaking 
off of the needle Steel needles rust easily and 
break off at the hilt It is therefore important 
that the needle should not be inserted its full 
length so that if it should break off it can be ex 
tracted without difficulty 

I am pleased to say that I have not yet en 
countered either of these two undesirable compii 
cations 


As to the operations themselves curettage 
under local amsthesia presents no difficulties 
The most painful step of this operation is dilata 
tion particularly if the internal os is narrow and 
rigid Under local anesthesia this part of the 
operation is entirely free from pain and I have 
the distinct impression that the resistance of the 
internal os is less than under general narcosis 

Amputation of the cervix under local anes 
thesu is not only completely painless, but is 
definitely easier than under inhalation narcosis 
because there is none of the free bleeding which 
usually, IS such a disturbing and time consuming 
factor The healing differs in no wise from the 
ordinary course 

I have performed 6 vaginal hysterectomies 
under local anesthesia, most of these on elderly 
obese shortnecked women of the type which is 
not popular with anesthetists The indication 
was cancer of the body in 4 cases and prolapse m 
2 In these operations too the blood sparing 
effect of the local anesthesia was a very pleasant 
feature which obviated the usual continuous 
sponging The method used was the two stitch 
operation designed by Dickinson (4) 

Cutting through the parametria was entirely 
painless but after this act of the operation was 
completed the pull on the infundibulopelvtc 
ligaments caused a definite pain of which the 
patient seemed to be consaous even though the 
perception was dulled by the preluninary twilight 
sleep Fortunately, this pull is of very short 
duration as the adnexa are quickly removed and 
the pain cm be greatly reduced by the steady and 
gentle traction of an intelligent assistant An 
additional injection into the upper part of the 
broad ligaments at this moment appeared to have 
little effect It seems entirely permissible to tide 
the patient over this short duration of sensitive 
ness by a whiff or two of gas or ethylene or a few 
drops of ether and I may say in this connection 
that J do not consider a local anssthesia imperfect 
because at a certain step m any operation, a 
general anaesthetic has been used to aid the anal 
gesic properties of the local injections To give 
the patient this minimum and harmless quantity 
of inhalation narcosis is merelv humane and dis 
tinguishes the procedure from the riding of a 
hobby 

The final step of the hysterectomv that is the 
closure of the peritoneal cav ity the uniting of the 
stumps of the broad ligaments and their inter 
position between bladder and vagina was, again 
pamle» in all 6 cases Ruge (ib) suggested in 
1912, rendering the entire vulvar circumference 
ansesthetic in all major operations so as to elimi 
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nate the pressure pam of retractors, etc This 
proposition which is also recommended by Farr 
(s) seems eminenth sound to me 

Anterior colporrhaphies require injections into 
the h>er between \agina and bladder Onlj a 
\ery small quantity of the solution is needed be- 
cause the sensibility of the tissues is very slight 

Perineorrhaphies, on the other hand, demand a 
copious mfiltration The initial injection is made 
at the lower end of one labium minus From this 
point, the needle is thrust along the mucocuta 
neous border as far as the other labium minus, and 
the solution is freel> injected while the needle is 
being slowly withdrawn, or else, wheal after 
wheal is formed, as the needle progresses from one 
Up to the other Tenacula can now be placed on 
either end of the anesthetized area and traction 
exerted The tissues between vagina and rectum 
are next infiltrated well be> ond the extent of the 
proposed denudation Finally, s or more cubic 
centimeters are deposited, by deeper puncture, 
into the levator on either side If, during the 
operation, some perception of pain is still evi- 
denced, an additional injection will quickly pro- 
duce analgesia 

I have approached perineorrhaphies under 
local ansesthesia only hesitatmgly Influenced, no 
doubt, by my reading, I feared the inconvenience 
and time consuming technique of local anaes- 
thesia, the oedematization of the tissues which 
would render their differentiation difficult, and 
the interference with wound healing Practical 
experience, however, has convinced me that none 
of these objections is valid The injections take 
but a verj few mmutes’ tune, the oedema is not 
noticeable because a good deal of the fluid escapes 
as soon as the denudation is made, and the blood 
lessness of the tissues makes their proper separa 
tion even easier than usual, and, finallj, wound 
healing is not disturbed in any case by the pre 
ceding local aniesthesia In particular it is not 
necessary to draw the sutures “more tightly so 
that the tissues are still held in apposition after 
the fluid is absorbed” (8) In fact, I believe that 
unsatisfactory results of wound healing m per- 
ineorrhaphies are entirely independent of any 
anesthetic and arc caused by too tight suturing 
and too thick catgut which resists absorption too 
long 

Of other gynecological operations under local 
anesthesia, I have closed one vesicov aginal fistula 
(i) and performed vulvectomy for l^aurosis in 
2 cases 

The Le Fort operation for total prolapse was 
cirried out twice under local anaisthesia In the 
last 3 cases of this kind, however, I found that the 


twilight sleep alone sufficed to render the operation 
on the overstretched and msensible tissues pain- 
less 

Local anaesthesia was, further, used in the repair 
of third degree tear and m the mterposition opera- 
tion, m the latter there may be a brief sensation 
of pain w hen the uterus is luxated into the w ound 

Of minor procedures, operations on the urinary 
meatus, removal of bartholinian cysts, and en- 
larging of a tight perineum were satisfactorily 
carried out under local amesthesia 

I have found local anxsthesia of particular ad- 
vantage m cases m which extensive vaginal re- 
pairs had to be combmed with abdominal pro 
cedures The list of proposed operations in such 
a case usually reads like this curettage, amputa 
tjon of cervix, perineorrhaphy , hiemorrhoidectomy, 
laparotomy for shortening of round liga- 
ments and appendectomy None of these opera 
tions is serious, none requires much time, but 
their total consumes much time and necessitates 
a very long inhalation narcosis In such cases, I 
nowadays perform all the vagmal work under 
local an'esthesia and do not commence the ether 
or gas narcosis until the position of the patient 
has been changed and the latter has been prepared 
for the laparotomy 

LOCAL AN^STUESIA IN OBSTETRICS 

In the realm of obstetrics, local anesthesia has 
been used in abdominal cesarean sections for 
years Webster's (22) first operation of this kind 
took place as early as 1909 Traugott (20) pub- 
lished a series of 12 cases m 1914 The abdommal 
incision IS rendered painless either by infiltrating 
the abdominal walls in successive layers along the 
line of the proposed incision or by injecting mto 
the tissues around the incision in the form of an 
ellipse The uterus itself possesses no sensibility 
and may be incised and emptied of its contents 
wnthout causing discomfort, but any pull or 
pressure on the parietal peritoneum produces 
more or less intense pain It follows, then, that 
any method m which the uterus is leh tn sttii, is 
better suited for local anresthesia than the “ classi- 
cal” casarean section with eventration of the 
organ, and since the cervical caesarean section is 
constantly gaming in favor among progressive 
obstetnaans, a promising field is being opened for 
local anaisthesia For it can hardly be denied 
that, by local anesthesia, both mothers and 
children would be protected from thevery obvious 
disadvantages and dangers of an inhalation 
narcxisis which, beyond a doubt, has been the 
cause of many a prev en table death Furthermore, 
local anesthesia obviates the customary haste in 
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closing the uterine incision ivhich maj result m 
imperfect adaptation and consecutive weakening 
of the uterine wound 

I m> self did not adopt local aniESthesia for this 
kind of work until comparati\el> recently and 
as occasions for ciesarean section are not overlj 
numerous have thus far used it in only a cases 
The analgesic effect was not altogether flawless 
but I ascribe this to hek of technical skill which, 
with growing practical experience should iin 
prove In particular I failed to ana;stheti2“ the 
parietal peritoneum sufficiently but the results 
obtained b> De Lee (3) Irving (10) Trout (»i) 
Ross(i5) and by Frej (6) to mention but one of 
the continental writers leave no doubt as to the 
perfect feasibility of the method 
Of other obstetrical operations curettage for 
incomplete abortion or vaginal anterior hyster 
otomy intheearli r months of pregnancy are very 
easily and painlessly performed under local anxs 
thesia In these cases parametric infiltration at 
the base of the broad ligaments is employed 
It was to be expected that local anaesthesia was 
also tried in normal childbirth to allay the pam 
of the second stage The first attempts go back 
to the eighties when soon after the discovery of 
cocaine a solution of this drug was applied to the 
vaginal and vulvar mucosa (btiassny 19) Todav 
this method is onlv of historical interest 
For some time I have been using local anxs 
thestasystcmaticallv in normal labors principally 
of primiparous women At the end of the second 
stage when the head first becomes visible during 
the contractions the perineal body and the leva 
tor muscles are injected in exactly the same man 
ner as has been described above for perineor 
rhaphies The analgesic effect is very striking 
and IS particularly impressive in those cases in 
which the vulvar ring is narrow and has not be 
come softened by the physiological succulence 
and cedema of the tissues Uithin a few minutes 
after the infiltration the behavior of the patients 
undergoes a marked change They stiU groan 
during each contraction and indicate the lower 
back as the seat of pressure but their loud com 
plaints and piercing cries when the pelvic floor is 
forcibly being stretched cease 

One can well observe that the pain of partun 
tion is composed of two factors the pressure upon 
the sacral nerves and the tearing of the resisting 
or clonically contracted libers of the pelvic floor 
The former is decidedly the lesser of the two and 
IS rendered quite endurable by the fading effect 
of the ‘ twilight sleep injections which the 
patient had received some time during the first 
stage The second component factor is influenced 


by the local anaesthesia The levators and the 
muscles of the perineum relax the vulvar nng 
yields and gapes widely and the child s head 
passes easily and painlessly through the vaginal 
opening without the aid of ether which hereto 
fore, we have always given during the second 
stage 

On several occasions I have thus applied low 
forceps— twice even when deep transverse arrest 
necessitated rotation — without requiring any 
ether In emotional women who bore pain badly 
the spectacle of comparative comfort and return 
to the interrupted 'twilight sleep was certainly 
impressive 

Then too the number and extent of pertneal 
laceratioHS uas dtsiinctly reduced m the patients 
delnereduitk local anaslkesta There was one tear 
of third degree when a child of 9*-^ pounds with 
persistent occipitoposterior position had to be 
rotated with forcep but in the great majority of 
cases there were no lacerations at all or only very 
superficial rents m the vaginal mucosa behind the 
uninjured fourchette which neither bled nor 
caused pain when repaired after the birth of the 
child The original tightness of the vulvar cir 
cumference however was attested m several 
cases by shallow breaks of the mucosa near the 
vestibule It may therefore be profitable to sur 
round the entire vulva with a nng of infiltration 
Lpisiotomiescan of course be mad‘ and repaired 
equally easily and painlessly 

Local anaesthesia exerts no influence on the 
ulcnne contractions, nor have I seen any ill 
effects in the s'*nse of later necrosis or infection 
The procedure is extremely simple and at the 
same time convincingly efficacious and is equally 
applicable in hospital and home deliveries 

I may add here that for many years I have 
likewise performed circumcisions under local 
anxsthesia In these young infants that are still 
under the obstetrician s care only novocain is 
used without addition of adrenalin and the space 
between the two leaves of the prepuce is liberally 
infiltrated by means of a hypodermic syringe This 
renders the cutting off and sewing of the foreskin 
painless but the breaking of adhesions to the 
glans is not affected by the anxsthesia 

SUMMARY AND CONCLUSIONS 

The immense broadening out of the field of 
surgical ansesthesia which is taking place under 
our very eyes owes its principal impulse not to a 
mere desire for innovation but to the realization 
tluit there are dangers m anTsthesia which wl 
must try to reduce to a minimum That local 
anxsthesia fulfills this desideratum to a very great 
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extent is long pist discussion That it is not 
ideall> 7 perfect in all respects, ma> be argued with 
equal justice, of anj other form of human en- 
deavor 

In gjnecologj and obstetrics it deserves much 
more attention than it has heretofore received 
Certain vaginal operations are particularly well 
suited for local anjesthesia Curettage, plastic 
operations upon the cervox, and vaginal hjster 
ectomy can be rendered painless by infiltrating the 
base of the broad ligaments with a novocain 
adrenalm solution Colporrh iphies, penneor- 
rhaphies, and a number of other operations require 
diffuse infiltration of the tissues themselves with 
the same solution In everj case, a morphine 
h>oscme seminarcosis should precede the local 
anaesthesia 

In obstetncs, abdominal caesarean section may 
successfully be performed under local anaesthesia 
This applies in particular to cervical caesarean 
section Curettage for abortion and anterior h>s 
terectomj are surprisingly easy when attempted 
under local anesthesia 

The emplo>ment of local anaesthesia m normal 
parturition opens a new and promising field for 
the relief of the excruciating pun of the second 
stage 

The indications for local anaesthesia are the 
contra indications to inhalation narcosis, such as 
pulmonary tuberculosis, diffuse bronchitis, cm 
ph>sema in elderly women, heart lesions, arte 
nosclerosis, and the like 

There are no real contra indications to local 
anesthesia, but there are limitations A restless 
patient with an idiosyncrasy against hjoscine is 
not a suitable subject If man> peritoneal ad 
hesions are likely to be encountered, it would be 
useless to insist on local anesthesia In other 
words, local anesthesia should never become a 
mechanical routine an> more than any other form 
of surgical anesthesia should ever be the one and 


onlj method emplojcd But with this principle of 
indivaduali/ation firmlj in our minds, we shall 
find that in a fairlj large percentage of our opera 
tive cases, local anesthesia will best safeguard all 
the interests of our patients 

Nott — Since the foregoing was written, I have per 
fonned several cesarean sections in local ana:sthe«ia and 
with complete freedom from pam even though in one in 
stance the prelimmar> injection of morphine and hvos me 
was purpose!) omitted In addition, a fairlj large number 
of all the various vaginal operations whi h were mentioned 
in the body of this paper have been carried out in local 
anxsthesia, ami the evpcnences of the last 6 months have 
in every way, confirmed the observations and conclusions 
here presented 
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THE RATIONAL TREATMENT OF TUBAL DISEASE 

C JEFF MILLER MD FACS Orleans 


I T IS not an exaggeration to say that the paper 
which F r Simpson read before the American 
Gynecological Society in 1909 The Choice of 
Time for Operation for Pelvic Inflammation of 
Tubal Origin,” was epoch making in the annals 
of gynecology The mortalitj for this condition, 
under the old plan of immediate operation, had 
ranged as high as so per cent, but Simpson was 
able to report for the new principle of delayed 
operation a series of 456 cases with a death rale 
of I per cent which was for that time an unpar 
alleled record His dicta absolute recovery from 
the acute attack a consistently normal temper 
ature for at least 3 weeks even after thorough 
bimanual exanunation and the complete absorp 
lion of the inflaimnaiory exudate surrounding 
the pnmarv focus of infection were at first re 
garded as Utopian and ultra conservative, but 
their logic has gradually won them general ac 
ceptance with the result that the prognosis in 
tubal disease today is decidedly different from 
what It was a quarter of a century ago 
To physicians who began to practice m the era 
when immediate operation for acute salpingitis 
was the rule the recent literature advocating a 
return to that plan, long considered happily de 
funct, is most disturbing Superficially the re 
suits seem good and the arguments seem con 
vmang, but closer investigation at once makes 
it apparent that the logic is unsound and the 
reasoning meretricious It was with the idea of 
proving once more the better results of conserva 
tive treatment of tubal disease that I began to 
study the most recent operative records of 
Chanty Hospital and of Touro Infirmary in New 
Orleans and although the last 300 consecutive 
cases from each institution very definitely proved 
my point, I must admit frankly that the figures 
astomshed me 

It had been my opinion formed from my own 
practice and from casual observation of the prac 
lice of others, that the pnnapks of Simpson were 
earned out, at least m a modified form on all of 
the gynecological services m both institutions, 
and It was surprising therefore, to discover that 
m 292 cases very nearly half of the total number 
of 600, operation was done m the presence of fever 
ranging from 99 to 104 while m 89 other cases the 
temperature bad been normal less than a week 
That IS, m 381 cases very nearly two thirds of 
the total number studied the entena upon whidi 


the delayed operation is based were frankly dis- 
regarded The immediate results in these cases, 
as compared with the results in the cases in which 
the deferred operation was done are extremely 
interesting in the light of the claims which are 
generally advanced by the advocates of immedi 
ate surgery 

It might be well to state at the outset that the 
champions of the deferred operation base their 
position on three cardinal points first that sal 
pingitis is essentially an infectious disease with 
the gonococcus responsible for the greatest 
number of cases and that autostenUzation by 
natural processes is the rule m at least 70 per 
cent provided sufficient time is permitted for 
this outcome to occur second that the pathology 
of salpingitis IS various and spontaneous clinical 
recovery may ensue m any type of the disease, 
although naturally it is most frequent m the 
milder types, third that involvement of the 
general wntoneal cavity is most exceptional, 
and death during an acute attack is equally un 
usual for which reasons the deferred operation 
carries practically no additional risk to the 
patient 

Beanng these criteria m mind then, let us 
etaminc the composite arguments for the imme 
diate operation as they are set forth m the liter 
aluTC 

I "It 15 nothing more than common sense 
that any destructive process should be arrested 
at the earhest possible moment With this in 
controvertible statement the advocates of both 
methods will heartily agree although they differ 
radically as to how the happy result may best be 
achieved Our claim that the process may be 
more safely left alone than entrusted to surgery is 
estabhshed by the fact that studies of literally 
thousands of cases have shown that almost m 
variably these patients show prompt chmcal im 
provement when once the proper rest treatment 
IS. instituted and that a permanent normal 
temperature is reached within a week or 10 days 
m some 70 per cent of all cases Jloreover, as is 
the rule in any disease of bactenal origin the 
patient, if let alone, will develop her own immu 
luty apoint proven conclusively by the laboratory 
studies of Andrews, Curtis, Menge and others 
all of which show that the percentage of negative 
cultures increases m direct ratio to the length of 
time the case has been cooled Finally, we need 
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scarcely point out that the apparent paradox of 
alloiving a debihtatmg disease to run its course is 
ob\nou«;ly more logical than is abdominal section 
m the pre'^ence of live bacteria nhen by a 
period [of avaiting exactlj the same procedure 
may be carried out minus this tremendous source 
of danger 

2 “Granting that active infection is present, 
Its spread is of no more consequence than m 
operations for appendiatis, indeed less so, since 
the organisms, are usually less \irulent ” Such 
a facile dismissal of the dangers of infection 
within the pentoneal ca\itj can only be dictated 
bj poor surgical judgment We have no choice 
but to interfere in acute appendicitis, delay spells 
disaster If i high mortality rate followed ex 
pectant treatment and deferred operation in acute 
salpingitis, this particular argument might have 
to be respected, but since the contrarj is true, 
why run the chance of spreading an infection, 
even though it be a mild one? Why risk convert 
mg a localized process into a general one? The 
spilling of infected matenal within the peritoneal 
caMty must always be a serious matter, and more 
than once I ha\e seen septicaemia followr e\en a 
gonococcal infection 

3 “Earlj operation is even more important 
m salpingitis than m appendiatis, since no one 
e\er wished to conserve an appendix, good or bad, 
while the conservation of a woman’s gerutal 
organs is a matter of vital moment to her health 
and happiness ” Granting the argument, the 
cases are hardly parallel We have alread> point 
ed out that a deferred operation m appendiatis 
may be fatal, but that the occasional fatality 
which follows the deferred operation in salpingitis 
is rarely due to the dela> ed surgery Moreover, 
m appendicitis the operation is done to correct 
the original pathological condition, while the 
usual operation for salpingitis is done to correct 
the results of the original condition, which throws 
an entirely different hght on the question 

Granting, for the sake of argument, that the 
cases are similar, we cannot see that the records 
of the advocates of early operation show any 
particular degree of conservatism For one thing, 
immediate operation very frequently means un 
necessary operation, since a certain percentage 
of these cases will alwajs recover spontaneously, 
and abdominal section under such conditions 
cannot by anj process of reasoning be regarded 
as conservative In addition, my own experience, 
which I am sure is paralleled by that of most 
pelvic surgeons who have lived through the era of 
immediate operation, is that surgery done for 
acute salpingitis is almost invariably radical 


Since the involvement of the pelvic organs is 
general and the protective mechanism has not 
yet been set in order, bilateral salpingectomy 
must usuallj be done, and bilateral oophorec- 
tomy and hysterectomy are frequently necessary 
ilso In DuBost’s report of 255 cases, for in- 
stance, in which immediate operation was done, 
there were So hysterectomies, practically a third 
of the total number, while in our own senes of 
000, which includes both types of treatment, 
only 90 were done, a sixth of the total number, 
and more than two thirds of these were for 
hbroids, a positive indication under any circum 
stances 

The other procedures which are supposed to 
be practical if immediate operation is done are 
all, to my mind, of very doubtful value Splitting 
and drainage of the tube is enthusiastically advo 
cated by Bourne, but the best that he himself 
can say of it, since he can show no physiological 
results in the small number of cases in which he 
has employed it, is that it at least does no harm 
As to partial salpingectomy, I agree entirely with 
Polak, who remarks rather caustically that the 
only thing he has ever seen that particular proce 
dure accomplish is to pave the way for a subse- 
quent ectopic pregnancy 

4 ‘The supposed salpmgi tis frequently proves 
to be appendicitis or ectopic pregnancy ” Such 
an argument is specious, for the experienced 
gynecologist, to whom doubtful cases are pre- 
sumably referred, can make a differential diag 
nosis m all but a negligible number In appen 
diatis, for instance, the character and location 
of the pain, the onset and the clinical course of 
the disease are usually typical, while bimanual 
examination will practically always establish the 
diagnosis at once In tubal gestation also the 
type of pain and the onset and clinical course of 
the illness are usually pathognomonic, particu 
larly if there is a history of suspected pregnancy 
In addition, Farrar’s work on leucocytosis is of 
teal value in doubtful cases, since the fluctuating 
white count of an ectopic is quite unlike the con 
<iistent blood picture in salpingitis We admit 
that in the small number of cases in which a differ 
ential diagnosis cannot be established between 
tubal disease and an ovarian cyst with twisted 
pedicle, exploratory incision is justified, although 
such a situation very seldom arises 

5 “Rupture of pus tubes is a possibility ” 
It IS, but so small a one that such instances are 
reported m the literature as surgical ranties For 
my own part, I should far rather take the chance 
of having a pus tube rupture while I was treating 
a patient expectantly than of having to invade 
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her abdomen while an acute infection was present 

6 Technical difficulties make the deferred 
operation very tedious and dangerous ’ A study 
of the pathological conditions present in acute 
salpingitis would seem to indicate that the eoact 
reverse is true for while the process is still active 
the structures are so vascular so infiltrated, and 
so fnable that they are injured by even the 
gentlest manipulations while free oozing often 
demands drainage a procedure which is always 
fraught with dangerous potentialities Under our 
improved modern technique the enucleation of 
pus tubes presents no more difficulty to the 
experienced gynecologist than does any other 
pelvic surgery while m mv opinion the difficulty 
of managing adhesions in the deferred operation 
has been emphasized unduly \Vhen the infection 
IS of gonococcal origin a line of cleavage may 
usually be found promptly, and although the 
operation may be more trying when pyogenic 
organisms are involved the danger of invading 
the peritoneal cavity m the face of an active 
streptococcal infection more than compensates 
for the slight additional difficulties encountered 
later 

7 Postoperative complications are less than 
in the deferred operation, when fistuls infec 
tions and residual abscesses are common On 
my colored service at Charity Hospital where 
the worst types of neglected tubal disease are 
handled I can recall oiHy one fecal fistula m the 
last 4 years but I can recall many times that 
number m the days when I was doing the imme 
diate operation when the infiltrated and fnable 
bowel was torn m more than one place m an 
endeavor to release fresh adhesions 

I have no figures at hand except those I have 
compiled myself but it is decidedly significant 
I think that of the 82 patients in the senes of 600 
studied who developed postoperative comphea 
tions of some sort 59 nearly 72 per cent had not 
been properly cooled From the standpoint of 
temperature which is a legitimate index of con 
valescence the results are similar Of 285 cases in 
which the postoperative temperature exceeded 
loi a normal febrile reaction after abdominal 
section, 206 72 per cent were uncooled patients 
Of 20S cases in which the temperature elevation 
lasted more than a week after operation 139 
nearly 67 per cent were uncooled Of the 241 
cases discharged with a temperature stiU above 
normal, 190 nearly 79 per cent, were uncooled 
That IS nearly three quarters of all the post 
operative troubles m the series developed in pa 
tients who were not allowed to recover com 
pletely from their original infection In addition. 


while 14 days in hospital is a generous allowance 
for the usual abdominal case in this series the 
postoperative stay days averaged 20, while 
DuBose b stay days for his series of uncooled 
cases averaged 23 3 Certainly these figures do 
not seem to bear out the claim that the convales 
cence is smoother when immediate operation is 
done 

8 ' The mortality is lower when immediate 
operation is done To this statement we take 
dcaded exception in spite of such brilliant re 
ports as DuBose s 419 cases with i death and 
Bonney s who claims that in 20 years of radical 
treatment of acute salpingitis he has lost but 1 
patient In the hands of expert men good results 
sometimes follow even the violation of all the 
pnnciples of sound surgery, but we would point 
out that unfortunately most operations are done 
not by expert gynecologists but by men who are 
frequently neither experienced nor expert and it 
IS well therefore to inquire how the practice 
works out when it is generally applied 

In the series of 600 cases studied from the New 
Orleans hospitals, 57 surgeons arc represented 
There were x8 deaths a rate for the entire series 
of 3 per cent but it is highly significant that 16 
of those iS deaths occurred m cases which were 
not thoroughly cooled before operation That is, 
2 of the . 19 cooled cases died a rate of less than 
I per cent which we might add is the accepted 
nsk for surgery of the tubes but 16 of the 381 
uncooled cases were lost, a death rate of 4 2 per 
cent or rather more than 4 times as high 

During the ro years from 1916 through 1925, 
6,184 cases of salpingitis were treated at Chanty 
Hospital, partly by expectant and partly by 
radical measures yet the death rate for the 
composite series m spite of the fact that the ma 
jonty of these cases were m colored women and 
that many of them represented the severest 
types of neglected pathological conditions was 
onlyz spercent afigurewhichwedo not hesitate 
to assert would have been materially lowered if 
conservative treatment had been the rule m all 
instances Holtz lost only 2 of the 400 patients in 
his senes who were operated on after a thorough 
cooling of the original process, a death rate of 
5 per cent while Ricci in a study of r 500 cases 
from the \\ Oman s Hospital reports a mortality 
rate for the acute cases of 14 per cent, but a rate 
of less than i per cent for the cooled cases Even 
a cursory survey of these figures will suffice to 
show that in discussing mortality rates it is quite 
as important to examine the mortality of the 
average operator as the average mortality of the 
operation 
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9 “Chronic invalidism and sterility arc usu 
ally the result of expectant treatment ” The facts 
by no means bear out this claim We have 
pointed out that a certain percentage of these 
patients will recover spontaneously after a single 
attack of salpingitis, and that operation under 
the circumstances would be unnecessary as well 
as mutilating, but we might add that a woman 
who recovers clinically under expectant treat- 
ment, even though she does not bear children, is 
certainlj no more absolutel) sterile than a woman 
whose tubes were removed at laparotomy during 
an acute attack In a study of 1,083 cases re- 
cently published by Holtz, whose figures are to 
be respected because the follow up sy stem of the 
Scandinavian clinics is probably the best in the 
world, only expectant treatment was emploved, 
yet 12 per cent of pregnancies ensued and there 
were 83 per cent of complete cures, while only 2 
per cent of the patients thus treated were entirely 
unrelieved I know of no senes of cases treated 
bv immediate operation which can show such 
brilliant end results as these 
These, then, are the arguments in favor of im 
mediate operation for tubal disease, as I have 
gathered them from a survey of the recent liter 
ature on the subject Most of them are specious 
and practically all of them are controvertible by 
studies of large senes of cases, exactly as they 
have been by the figures I have quoted to you 
from the 600 cases I have investigated myself, 
figures which are certainly more than mere com 
cidencc The only argument which to my mind 
has any weight in favor of early operation is that 
of expediency, since it is frequently impossible to 
persuade these patients to submit to the necessary 
periods of rest In Charity Hospital we have 
special wards on both the white and the colored 
services to which such patients are admitted for 
their infections to cool off, but their ignorance 
and their social and financial circumstances are 
frequently such that one is forced to choose be- 
tween operating before one’s better judgment 
dictates or permitting them to leave the hospital 
in no better condition than when they entered it 
Even with private patients it is not always pos- 
sible to defer operation as long as one considers 
It wi«e, but under no circumstances will I operate 
upon a patient whose temperature has not been 
consistently normal for at least 10 days, dunng 
uhich period repeated vaginal examinations have 
been made 

On my owti service the treatment for such 
ca^es IS routine Absolute rest in bed dunng the 
acute attack and until the temperature has been 
normal for lo days or more is the cardinal point 


m their management Pam is relieved by local 
applications, preferably ice caps, and opiates are 
resorted to only on urgent indications The 
bowels are regulated by mild laxatives and gently 
given enemata, drastic cathartics may be pro 
ductive of considerable harm, and I cannot agree 
with Royster that a daily saline is a wise measure 
Eluids are forced, bvproctoclvsis and hypodermo 
clysis if necessary, and all possible supportive 
measures are invoked Hot vaginal douches are 
given if they add to the patient’s comfort, but 
they are not routine The course of the disease 
is checked by bimanual examinations at regular 
intervals, particular attention being paid to the 
temperature fluctuations thereafter, and white 
counts are also made regularlv^ 

Under this treatment possibly 15 per cent of all 
cases of salpingitis will achieve a permanent 
spontaneous cure It has long been realized that 
this was. a possibility when pyogenic organisms 
were responsible for the onginal infection, and 
Curtis has recently reported similarly good re 
suits from purely expectant treatment in gonor- 
rhoeal tubal disease provided the patient can be 
kept isolated from the original source of infection 
In another group of cases, possibly 10 per cent, 
the type wc see most often on our public services 
and particularly among colored women, the 
pathological changes are so extensive that oper- 
ation IS indicated as soon as the case has cooled 
Unfortunately, loo, because of original neglect 
and unwise management, radical surgery must 
usually be done, bilateral salpingectomy was 
necessary in 243 of the 300 cases studied at 
Chanty Hospital, and unilateral or bilateral 
oophorectomy was necessary m 218 Between 
these two extremes, however, he the great ma 
jonty of cases, and it is here that the decision 
must be made on the individual merits of the 
case In all instances our aim should be to defer 
surgery as long as possible, and it is surprising 
how often cases which were apparently hopeless 
achieve at least a clinical recovery spontaneously 
When surgery must be done, its extent should 
be based not only upon the pathological condition 
present, but upon the age and social condition of 
the patient, and to a certain extent upon her own 
desires Financial considerations naturally cannot 
be ignored, in our public institutions at least, 
when conservative surgery might mean the possi 
bility of a second operation 
In general, when the process is tuberculous, 
both tubes must be remov ed, and the same pro- 
cedure IS wisest when the infection is clearly of 
speafic ongin Otherwise, greater conservatism 
IS po&sible, and sometimes the mere release of 
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adhesions is all that is necessary Unless the 
uterus IS directly implicated m the infectious 
process which is not usual, or is myomatous or 
otherwise diseased or is so denuded dunng oper 
ation that a useless organ would be left in situ, 
Its remo%’al is not indicated In short, hjsterec 
tomy should be done on intrinsic indications, and 
not because extra utenne disease happens to be 
present 

Ever> effort should be made to save ovanan 
tissue Frequently in these cases we have to deal 
with an ovary which is diseased not essentially 
but because it has been in bad company, and its 
conservation is alwajs indicated if it seems likely 
that extirpation of the primary focus of infection 
will relieve its acquired condition Oophorec 
tomy however is definitely indicated when the 
ovar> is directly involved in the infectious pro 
cess when it is riddled with cysts, or when its 
blood supply has been damaged In doubtful 
cases ovarian transplantation is to be preferred 
to resection if the aim is to avoid symptoms of a 


precipitate menopause m young women, but its 

field IS limited 

BIBLIOGRAPIIY 

Cusns Bacteriology and pathology of fallopian tubes 
removed at operaUon Su^ Gynec & Obst 1921 

xxzui 

Idem Chrome pelvic infections Surg Gynec & Obst 
igi6 xlu 6-9 

DuBose Surgical treatment of acute pelvic mfections in 
women Surg Gynec & Obst 1911 xxxiii 299-307 

Holtz Des resultats du traitement conservateur et du 
traitement opfratoire dans la phase chionique des 
salpingo-ovarites Acta Obst et Gynec Scand 1916 
»v 347-386 

PoiAL. Pelvic inflammation in women Gynecological 
and Obstetrical Iifonographs Appleton and Company 
New Voit 1921 

Picci A study of i 500 cases of inflammatory adnexal 
disease m the Oman s Hospital Surg Clm N Am 
1925 VI 544-546 

Rovsteb The pus tube and its management Am J 
Obst A Gynec 1925 x 392-306 

Section on Obstetrics and GjTiecoiog> Bnt M J 1923 
11 39?-4o6 

Sivpsov Choice of time for operation for inflammation 
of tubal origin Surg Cynec k Obst 1909 ix 45 



EDITORIALS 


SURGERY, GYNECOLOGY 
AND OBSTETRICS 


Franklin H Martin M D Managing Editor 

Allen B Kanavel, M D Associate Editor 


William J Ma\o MD Chief of Editorial Staff 


JULY, 1927 


“CULT AND OCCULT” 

U NLESS a person is deeplj interested in 
a search for truth m a spcaal field, 
It is better for him to keep an open 
mind and, with “a decent respect for the 
opinions of mankind,” to travel with the 
majority, that his energy may be conserved 
to develop the work m which he has been 
trained If he wishes to devote his life to a 
study of so called psychic phenomena, it is 
one thing, but as a side line, investigation of 
the occult carries distinct danger to integrity 
of thought It loosens the mind from the 
moonngs of fact, gives predominance to the 
lesser senses, and creates emotional disturb- 
ances which resemble the instinctive fear re- 
actions of primitive man and the lower 
animals One of these reactions was fear in 
the dark, which remains with us today as a 
source of emotional disturbance 
^lan first recognized only enemies that 
were large enough to be seen and dangers 
that could be estimated visually , such as wild 
beasts, serpents, and tempests Against phe 
nomena which he could not understand he 
invoked the protection of 2us gods 


Through assoaation of ideas, the words 
cult and occult have become closely allied 
The cultist devotes his energy to the spread- 
ing of a speaal belief not recognized by the 
majonty as resting on a sound foundation 
The occultist devotes his time to an attempt 
to eluadate a belief in hidden and mysterious 
powers having their origin m a spirit world 
and to subject them to human control 

Anyone dabbling m the occult, deliberately 
depriving himself of vision, man’s chief means 
of obtaining information, injures himself men- 
tally It is a curious ego that in the clear 
light of reason will prompt one to say of a 
certain subject, “I do not understand this ” 
and in the dark of suggested psychic in- 
fluences to say of the same subject, “I believe 
this IS occult,” m the sense of a mysterious 
spirit force I have known a number of men 
of great promise m medicine w ho in the spring 
time of their lives became interested m a cult 
or m occultism of the old fashioned spiritual- 
istic type, which led them to unproved or 
unprovable hypotheses, blind alleys of belief 
As a result, they lost their keen perception of 
fact and made little progress in their profes- 
sion 

Sir Conan Doyle, in his masterly charac- 
terization of Sherlock Holmes, intrigued the 
interest of hosts of readers and established a 
school of detective fiction Sir William 
Crookes, the last of the great all-around 
physicists, made investigations which led to 
the discovery of the cathode ray, the basis of 
the X ray Sir Oliver Lodge, who so clearly 
placed before the interested student the fun- 
damental facts in physics, has the gratitude 
of all These are three outstanding men of 
S 
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science who interested themselves in pqrduc 
phenomena and behev ed in reincarnation of 
the dead This interest however came in the 
autumn of an intense scientific life Their 
great days were over The new interest was a 
foil to the cntical research of the earlj dajs 
like the contemplative philoaophj of the 
Orientals 

1 here is a divine discontent with the exist 
ing order of things which leads to progress 
■Vouth IS alwajs insurgent a builder of 
images a dreamer of dreams When guided 
bj scientific imagination youth builds images 
to be compared with known facts and dreams 
true dreams Age carries mental scars left by 
expenence which contract and shorten vision, 
but age carries wisdom Youth and age 
should travel together each needs the other 
for orderlj scientific advancement 
The man of loo >ear& ago who would have 
attempted to talk about the radio and the 
w ireless w ould have been regarded as mentally 
deranged Had he been able to produce these 
phenomena they would have been considered 
occult manifestations from the spirit world, 
and he probably would have been burned at 
the stake Whenever we do not understand 
existing phenomena let us lay the lack where 
It belongs to a failure of understanding which 
the future maj clear up, and not alloiv our 
selves to prostitute intelligence by talking 
about fairies, ghosts spirits and reincarna 
tion of the dead W J Mvyo 

GASTRIC CARCINOMA IN 
■iOUNG PEOPLE 

C arcinoma of the stomach is attract 
ing widespread attention Intelligent 
la> men are asking the question “At 
what penod of life are we immune?’ While 
gastric carcinoma is undoubtedly of ex 
ceptional occurrence before the age of 25 


years, and its incidence rapidly increases from 
the thirtieth j ear on at no penod of life ate 
we immune Statistical data support this 
contention Osier and McCrea’s clinical stud> 
of 7 000 cases in 1909, and Bernoulli s report 
of 50 cases in 1907, prove that a diagnosis 
based to any degree on the tenet of “cancer 
age” may lead to a fatal issue Cancer of the 
stomach has been found m infants only a few 
weeks old 

It IS difiicult to make any statement as to 
the relative frequenej of the various micro 
scopical forms of gastnc cancer as classified 
and adopted by a number of observers 
Mixed or transitional types are \ erj common 
and would probably be found with even 
greater frequency on examination of the 
entire speamen instead of only a single portion 
of the tumor 

A detailed study of several reported ca es 
shows the characteristic picture of caranoma 
of the stomach m young people to be sudden 
onset violent and rapid course with persistent 
febrile temperature absence of cachexia and 
carl> appearance of metastases The render 
mg of an early diagnosis is even more difficult 
here than in gastric cancer at a later age 
There are only three features bv which these 
juvenile cancers differ from those seen m older 
patients absence of cachexia early onset of 
high temperatures, and early formation of 
metastases 

A study of the symptoms of cancer of the 
stomach in the young as compared to those 
seen in older patients presents no essential 
differences although genuine cachexia appears 
to be less common m the early decades of life 
Often merely antmia is found, wath an other 
wise fairly good nutritional condition A 
progresive ana;mia combined with constant 
pain, may give thephysician a clue in an other 
wise obscure case An erroneous impression 
that a malignant process is impossible at an 
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early age of life may prevent the diagnosis 
of caranoma being rendered An X raj study 
and the proper use of gastric catheterization 
are important diagnostic aids, for timely 
recognition and removal of the cancer are 
especially important, in view of the tendency 
to T. remarkably rapid course Prolonged 
duration is the exception Surgical inter 
ference proves inefhaent when it comes too 
late for radical removal of the primary growth 
and prevention of metastases The future will 
have to show if the onset of malignant disease 
can be discovered by improved serological 
methods 

Surgical interference is indicated in all 
cases m which the removal of the tumor and 
Its immediate metastases seems to be possible 
Operative treatment also should be given 
when the neoplasm has led to stricture of the 
cardiac or pylonc orifice of the stomach 
It will be found that an exploratory operation 
IS called for in most cases, unless there are 
contra indications against surgical interfer- 
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ence, due to the general condition of the 
patient or to the behavior of the malignant 
tumor itself 

Much publicity has been given to non- 
operativ e methods of treatment Results from 
irradiation by X rays or radium have not 
been encouraging and their use is applicable 
only as a last resort Though serum therapy 
IS claimed occasionally to have exerted a 
beneficial action, its results are neither 
uniform nor reliable Purely medical care of 
a case is of necessity limited to the treatment 
of symptoms, especially pain and starvation 

A study of the subject leads to the following 
conclusions Gastric caranoma m young 
people should be considered more often, the 
sudden onset, rapid course with persistent 
febrile temperature and progressive anaimia 
without cachexia in a young person complain- 
ing of gastnc distress and pain should raise 
the suspicion of caranoma, surgical treatment 
should not only be early, but as radical as 
possible Raymond? Sullivan, MD 
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MEJIOIR— CHARLES HOWARD PECK 

Bam June iS i8 o— Died M«Kh 2S 1917 

I T IS with a sense of deepest personal loss not unmived with sorrow that I 
record the pas-^mg of Dr Charles Howard Peck master surgeon earnest 
patriot distinguished teacher benefactor of mankind and m> fnend An 
issouation of twenty years begun m the formative youthful days of our carhest 
professional efforts and ripening into closest companionship closed when he 
answered the final summons March 28 1927 

Such intimate acquaintance afforded abundant opportunities to observe and 
admire a many sided character beautiful in its simple faith strong m its de%o 
tion to study unvieldmg in its adherence to pnnaple superb m its fidelity to 
friends and professional contemporanes A brilliant full and varied career, 
brought to an untimely close at the height of its products eness cut dow n at the 
full tide of Its usefulness emphasizes how much servace may be crowded into an 
all too bnef penod of existence Few gave more than he in the short span of 
fifty SIX years allotted to him, few accomplished so mucli in their chosen walk 
of life and of few may it be more truly said, that those who knew him best 
lov ed him best 

Appreciation is measured in superlative terms bv friends but in this instance 
dcscrvcdlv so as is evidenced by the manifold tributes and expressions of sorrow 
among companions acquaintances and people of all walks of life Of his many 
admirable qualities the kindliness, chanty, and benevolence of his friendship 
endeared him most, I think The supreme happiness which he enjoyed in the 
companionship of his professional assoaates and their conlidence and apprea 
ation of his talents signify the high plane of ideals which governed his every 
action Quiet, kindly cheerful without malice zealous in anv can've he e«pou«ed 
earnest in the execution of his duties, he moved among his fellow <= an example 
and inspiration to all 

His unselfashness and self saenfiang intent is nowhere better illustrated than 
by his distinguished war record Actively engaged in teaching and busy with a 
large private practice his patnotism prompted him to join the colors immedi 
ately upon the admission of the Umted States into the orld W ar and he serv ed 
with credit and distinction throughout its course m France, receiving merited 
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decorations from his o^vn and foreign go\ernments Commissioned a Major at 
the outbreak of war, Dr Peck organized and directed Base Hospital No 15, 
which early arrived in Trance and was stationed at Chaumont from Jul> , 1917, 
to July, 1919 During this time he served first as senior consultant in surgery in the 
American Expeditionary Forces, and in August, 1918, he was transferred to the 
Surgeon General’s office in Washington, D C , as a chief in the department of 
general surgery, where he remained on duty until his honorable discharge from 
service with the rank of Colonel, February 4, 1919 He was awarded the Dis- 
tinguished Service Medal of the USA, March 26, 1919, the French government 
made him an Officier de I’Instruction Publiquc, French Republic, and for services 
rendered during the second battle of the Chemin des Dames, October, 1917, he 
was quoted in orders “for service rendered to the French Army” and he was 
made an honorary member of the 68th Battalion Alpine Chasseurs A son, Charles 
Howard Peck, Jr , made the supreme sacnfice m France, serving in his father’s 
unit 

No less distinguished was Dr Peck’s career as surgeon and teacher Gradu- 
ating at the early age of twent>-two >ears, in 1892, at the head of his class, from 
the College of Physicians and Surgeons, Columbia Umversity, he served three 
years in the New York Hospital, engaging in private practice after this, with 
appointments first as assistant to the Hudson Street Hospital, New York, for 
two years (1895-1897), attending surgeon to the French Hospital (1897-1899), 
then on the surgical staff of the Roosevelt Hospital January i, 1904, serving 
through the \ anous grades until the date of his death He w as activ ely engaged 
m the teaching of surgery in his Alma Mater from 1900 until the time of his 
death, he had been professor of climcal surgery since 1910 Numerous other 
hospital appointments fell to his lot, among them consulting surgeon to the 
Ruptured and Cnppled, New York City, to the White Plains Hospital and Nyack 
Hospital, New York, to the Vassar Brothers Hospital, Poughkeepsie, New York, 
and to the Greenwich and Stamford Ho^itals, Connecticut 

As a surgeon, he was resourceful, meticulous, noted for kindliness to tissue 
and scrupulous haemostasis, skillful in operative maneuvers, and possessed of a 
mature judgment, the fruit of long and npe expenence 

Honored by membership in many surgical soaeties, he served as president of 
the Soaet> of Clmical Surgery, treasurer of the American Surgical Association 
and member of its counal from 1915 until the time of his death, fellow of the 
American College of Surgeons and member of its Board of Regents, president of 
the New York Surgical Soaety, vice president of the New York Academy of 
Medicine, member of the American Medical Association and chairman of the 
section on surgery, 1915, member of the New York County IMedical Soaety, and 
president, 1919, member of the New York State Medical Soaety, member of the 
International Surgical Assoaation, and others 
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While not a probfic iinter, Dr Peck’s contnbutions to surgical literature 
^\e^e marked b> their evidence of thorough study and extensive experience, by 
their concern of problems of deep interest at the time of their publication and b> a 
scholarly diction, clearly expressed, and definite and worth while Mcwpoints 
His interests covered the broad field of general surgery with a grasp and knowl 
edge which compelled his recognition as a leader of his chosen profession 

CiUELES H Mayo M D 
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THE SURGEON’S LIBRARY 


OLD MASTERPIECES IN SURGERY 


By ALFRED BROWN, M D 

JOHAN COLBATCH S NEW LIGHT ON 
SURGERY 

Q uackery and charlatanism ever present 
though they are in all lines of endeavor, seem 
nevertheless to have singled out medicine as 
the object of their greatest attack The fact that 
the structure and functions of the human body be in 
a realm unexplored by the average layman lends to 
them an element of mjstery which leads, even 
among the intelligent, to a credulity winch m any 
other field of activity would be looked on as mane 
This has graduallj bred m the medical mind a de 
fei^e reaction which shows itself as suspicion in its 
mildest, and disbelief, if not total disregard of any 
thing new, in its more developed form 1 hough 
this defense reaction has led to delay in the accept 
ance of many of the great discoveries in medic il 
science, still it has been a saving grace, for innumer 
able ideas, evolved from thm air and unproven from 
the standpoint of experiment or clinical fact have 
fallen by the wayside without ever having had the 
opportunity to do any definite harm This has led 
to the unwritten dictum that before any idea, espe 
cially in the therapeutic side of medicine, can gam 
a foothold the fundamentals upon which it is based 
must be published freely and the entice story laid 
openly before the profession as a whole From time 
to time attempts to commercialize a discovery m 
medicine have been made but without success 
The reason for this failure is self evident, for the 
promulgator of a new idea who chooses a method of 
promotion contrary to the standards of his profes 
Sion 13 generally of such low grade that the product 
of his endeavor is worthless 
On the other hand there are examples m medicine 
and surgery of men who in the beginmng of their 
careers, classed with the unintelligent if not with 
the charlatans, hav e by constant and unfailing effort 
forced the regular profession to recognize their work 
^ sound and finally to accept them into the fold 
jonan Colbatch belonged in this class He was not a 
paduate physician but an English apothecary who 
wlieved he had discovered an infallible remedy for 
healing wounds, which was made up of two parts, 
a so called vulnerary powder and a tincture to be 
taken internally He explains the origin of his idea 
p follows “Having for a long time been much 
nissatisfyed with the common methods of Cbirur 
geons in the cure of Recent Wounds, and almost 
every day, observing the inconveniences that 
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attend those People who had occasion to make use 
of them therefore for my own satisfaction, and 
Mankind’s good, I took into Consideration, whether 
their Methods were agreeable to Reason, and the 
subject upon which they wrought At last I was fuUv 
satisfied that their Practice was most unreasonable, 
which I shall endeavor to evince, with as much 
brevity and accuracy, as the unsettledness of my 
present condition wiU admit of Which when I have 
done I shall lay down my own Hypothesis, which 
I doubt not to confirm both by Reason and matter 
of fact which is the most clear sort of demonstra 
tion ” Apparently having made up hts mind that 
surgical results were not all they should be he b gan 
to concoct various medicines to answer his hypo 
thelical requirements of proper physiological action 
He was then ready to test them out and did so by 
animal experiment itions for in his introduction to 
the reader he says ‘ Having at length lighted upon 
a pair of medicines, the one Internal and the other 
External, which I supposed would answer my Inten 
tions, I began to make Experiments upon Dogs and 
other \nimals Wounding them in the most des 
perate manner I could contrive, and in about a 
Hundred Experiments that I made, I had not above 
five that miscarried ” 1 hen he introduced the usual 
cry of the individual who, whether rightly or not 
^heves himself persecuted— 'three of which were 
made before the Right Honourable the Lord Cut’s, 
but two of these three, as I can plainly make app-ar, 
after the danger was over, were Poysoned I was 
likewise much abus d m a Soldier of his Lordship s 
Regiment, whom after my medicines had set him 
free from all ill Symptoms, and he almost well in 
my absence for four or five Hours, (having before 
for five Days and Nights been constantly with him, 
for fear of Roguery ) w as made Drunk, but by whom 
I know not, and in an hour or two after my return 
he Dyed” Following these expenments Colbatch 
made a large supply of his medicines and started on 
his own imtiative for the wars in Flanders, where he 
was allowed to try his experiments with, according 
to his statement great success He was continually 
It variance with the regular surgeons But m the end 
he was elected a member of the College of Physicians 
and himself became a regular What his medicines 
were be does not tell, so his secret died with him and 
we must form our own judgment as to whether they 
or his careful washing of the wounds and avoidance 
of imtants were responsible for his good results 
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REVIEWS or NEW BOOKS IN SURGERY 


AS wc «peak of a poets poet so in medicine 
/-\ IS there an historians historian SudholT* is 
best loved and most appreciated by medic^ 
historians themsdv es He has motivated and directed 
the study and writing of medical history on a larger 
and more comprehensive scale than ever before 
That this IS so r\e in America quite generally 
recognize But unfortunately that recognition is 
not based upon knowledge For but little of SudhoS 
has been translated and that little is thinly scat 
tered His original German — astoundingly difCcuIt, 
semi archaic — is only for those wcllaersed m the 
German idiom or men of abundant leisure So it 
IS that the common run of us ha\e accepted his 
greatness as a matter of faith based upon, references 
to him and an intuitive perception of hidden mas 
sive genius 

One might misjudge him from reading this book 
unless one remembers that its essays are selections— 
mainlj by the Master himself — from his shorter and 
minor papers Some portions of his greater work 
are here in an essay on Galen essa>s on prehistoric 
medicine and on the new methods of attack he has 
dev eloped in prehistoric and medueval medicine and 
m epidemiology and hygiene For an example, he 
found historical food in Hygienic Directions for 
Travellers During the Middle Ages One of his 
refutations of the theory of American origin of 
syphilis IS here and there is much beside the his 
torv of medicine Garrison s fine sketch of Sudho 0 
and bits of Sudhofl s related thought— philosophy 
art letters — and his guiding spirit Goethe 
It IS not a book of individuals and individual 
advances but of points of view eras trends causes 
and effects and — most of all — stimuli Almost as 
often as he solves problems he points out those stiU 
awaiting solution \\t do miss the excitement of 
action but in its stead are incited to action 
These essays are minor — but onl> in relation to 
the enormous figure of Sudhoff The very fact that 
Garrison and a group of men such as I^mbhaar 
and Ruhrah have effaced themselves in the thankless 
burden of translation assesses their worth m the 
field of historiograph> Jons Faixon 


S TE\ENS MEDICINE* appeared first in 192a 
and was immediately popular bemg reprinted 
twice jn 1922 and again in 1923 It is now entirely 
revised after an interval of 4 years and is a worthy 
candidate for the position of a standard students 
text The discussion of various subjects reflects the 
most recent scientific clinical investigation The 
presentation of the subject of diabetes is dear and 
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forceful We would be inclined to emphasize some 
what more the importance of glyciemia levels and 
the energy value of insulin for the average working 
diabetic but this is merely a difference in point of 
View The Volhard and Fahr classification now so 
commonly adhered to is presented It clarifies this 
complicated subject even if it may not be funda 
mentally correct The discussion of hyperthyroidism 
seems sound 

The presentation is simple and lucid and the 
text is modem correct and easily comprehended 
Paul Starr 


TN a publication * appearing from time to time in 
* sin^e volumes devoted as the name would 
suggest to the practical problems of diagnosis and 
treatment the contributions to Che present volume 
come from the surgical clinic of the University of 
Leipzig Peritoneum by O Kleinschmidt 
Appcndiatis by E Payr and External Hernia 
by J Ilohlbaum comprise the contents Payr s 
contribution deserves special mention The article 
in fact IS an extensive monograph on the subject of 
appendicitis In addition to a discussion of the 
diagnosis oathology and treatment of acute ap 
peodicitis there is an exhaustive treatise on the 
attending complications of the disease 

Georgs Haz-pesin 


T he variety of subjects discussed by \olkmann* 
m his recent book is amazing In the first part the 
author covers general surgical preparedness This 
indudes 23 chapters concerning the arrangement and 
location of the operating room asepsis selection of 
anxstbesia hxmostasis and other allied subjects 
In addition surgical risks are considered those cases 
m which the complications are diabetes acidosis 
alkalosis or hxmophilia In this section cases re 
quinng pre-operative roentgen therapy are dis 
cussed Of particular interest are the methods of 
determining whether the patient s heart will be able 
to successfully tolerate the surgical shock The 
chapter on anaesthesia conveys in general the 
Opinions of H Braun excepting that the author 
favors sacral anxsthesia induced through the sacral 
hiatus for properly selected cases Chloroform is 
used far more extensively there than in America 
The last 80 pages deal with pre operative care 
in the treatment of individual organs or m prepara 
tion for certain operations Particularly well 
developed are the chapters on stomach surgery and 
prostatectomy 
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This book fills a definite need in medical literature 
and its only fault lies m its limited length, as com- 
pared uith the magnitude of the subject 

Samuel J Togelson 


P I a monograph^ of 170 pages on the study of 
cardiovascular disorders m cases of traumatic 
arterio\ enous aneurisms, the author states that his 
object is to call attention to the cardiac changes 
that occur in these cases The liteiature barely 
mentions these changes, the author finding them 
described in onl> 27 of 780 cases reviewed 
This work should be of particular interest to those 
nho are devoting much time to surgery of the blood 
vessels 

A brief history of the subject and a description of 
the pathological anatomy of traumatic arterio 
venous aneurisms are followed by a discussion of the 
pathological physiology m these cases The author 
describes an arteriovenous aneunsm as a short cir 
cult in the peripheral circulation which produces a 
disturbance m the cquihbnum that normally exists 
between the heart, capillaries, tonicitj of the arterial 
walls and the volume of circulating blood 
The circulatory disturbances present in arteno 
venous aneurisms, the various views held to account 
for the cardiac enlargement, and the procedure that 
should be followed in these cases are each the subject 
of a chapter Elimination of the aneurism by any 
surgical means restores the equilibrium of the factors 
regulating the circulation of the blood and normal 
conditions will follow 

A review of the 27 cases reported m which cardio 
vascular changes w ere noted is followed by a fairly 
extensive bibliography on this subject 

R. W McNealy 


TN theforeword to the first volume* of what is to 
be an extensive handbook on urologie, the edi 
tors note the absence of any recent thorough and 
complete work on urology in the German literature 
and plan to remedy this defect We may, therefore, 
conclude that their work aims to be encyclopedic m 
character 

Students of urology cannot escape the fact that 
there are fundamental differences between the Ger 
man and American schools of urology In America, 
urology has proceeded from men who were essen 
tially great surgeons and has taken part m the gen 
eral surgical advance which has occurred in this 
country As a result it has become highly perfected 
mechanically with little purely scientific develop- 
ment, much of the work m physiology and pathology 
havung been left to internists, physiologists, and 
pathologists In Germany a more scientific view 
point has prevailed and as a result we have seen its 
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literature enriched with many extensive and valu 
able contnbutions from urologists to the physiology 
and pathology of the urinary system The physio 
logical point of view has pervaded urological sur- 
gery so that discussions of the neuromuscular mech 
anism of the bladder, for example, are more com 
mon than the presentation of methods of removing 
constrictions of the vesical orifice 
The volume under consideration exemplifies this 
difference very well It comprises a number of 
chapters on the general surgery of the urogenital 
tract, followed by sections on Us pathological 
physiology, and on the examination of the urine 
While the chapters on general surgery include only 
the more fundamental procedures in the case of each 
organ, they yet give to the American urologist an 
impression of being distinctly elementary A fur 
ther point that cannot escape consideration is the 
marked lack of references to work which has been 
done outside Central Europe The references to 
recent American work are extremely few and evi 
dently selected at random since most of the impor- 
tant contributions are omitted It may be said that 
American surgeons will find little in these chapters 
that IS new to them with the possible exception of 
the detailed description of Voelcker’s ischiorectal 
method of approach to the prostate 
The sections on pathological physiology fall in 
an entirely different category They include the 
pathological physiology of renal secretion, the in 
nervation of the kidney, the normal and pathological 
physiology of the ureter, the pathological physiology 
of the bladder, and the pathological physiology of 
the male sexual organs Here is a wealth of highly 
valuable knowledge brought together by authorities 
and, in contrast to the surgical chapters, documented 
from the literature of all countries In the sections 
on the kidney the distinction between nephritis and 
thechanges produced m the kidney by obstruction, 
while made, is not insisted upon as strongly as it 
usually is m American works Sections on the ureter 
and bladder are particularly complete and will repay 
reading by anyone interested m the complicated 
problems associated with these organs 
The section devoted to the bacteriological, chemi 
cal, and microscopic examination of the urine is 
exceedingly complete from every point of view ex 
cept that no consideration is given to the extremely 
interesting modern work (which by the way has 
emanated largely from Germany") on the colloidal 
phenomena of the urine 

This work evidently constitutes a great and sen 
ous effort on the part of German urologists, and 
the forthcoming volumes will be awaited with much 
mterest David M Davis 

A SMALL work by Pierre Pauchet* really 
comes from the Pans dime of Victor Pauchet, 
who in wntmg the preface advises first meiiical 
treatment for ulcer, then surgical treatment after 

•Lb T*An*ufiNT m l UlcAbb dc Doodenifm By Pierre Pauebet 
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the third attack when it is necessary Anglo Amen 
cans are credited i\ith the insistence of diSerentia 
tion between duodenal ulcer as opposed to stomach 
ulcer in 1910 

Fourteen conclusions at the end of the exposition 
really cover the author s intention Among them he 
says duodenal ulcer is called the most medical ulcer 
medical treatment should be persisted m under cer 
tain conditions for a period of not over one jear if 
there is no improvement Medical treatment should 
also be used for those patients unable to withstand 
operation and as a follow up after operation 
Uith haimorrhage hvperaciditj prolonged pain, 
and permanent deformity of the bulb operation 
promises relief \ patient who sutlers pain from 
digital pressure over the ulcer is menaced b> per 
foration and the ulcer should be resected 
It IS advised that the gall bladder and appendix 
should be inspected during operation and treated 
if disea ed 

1/ no duodenal uUer is found on exploration 
gastro enterostomv should be performed Castro 
enterostomv will not cure all cases of ulcer Cau 
teriration of the ulcer is advised when the duodenum 
is movable and the aciditv is low likewise I inncy > 
operation is applicable to the same conditions 
Duodenopvfocectomy is excellent for mild acidity 
and pvlurospasm gastrectom> is the treatment of 
choice for high aciditv and hemorrhage In severe 
hemorrhage medical treatment should not be per 
Bistcd in over 36 hours operation is then indicated 
Duodenal ulcer complicated bv peptic ulcer after 
entero anastomosis should be treated by gastrec 
tomv if there is still hvperacidit) 

Klllocc SrsEO 

A IICIURE of Mackenzie^ has been wntten 
which is most impressive and in«piring Uis 
start in life at the age of fifteen as an apothecary s 
assistant and his end as the courageous pioneer in 
the science of mcilicine is dratnaticallv presented It 
is a devoted and occasionally extravagant eulogy 
of a great man It is not meant to be a defim 
tiv e biograph> Mackenzie s development and the 
source and sequence of his theories are enthusi 
asticallv expounded and they are of course most 
interesting although of almost impossible simplicity 
The book makes absorbing and stimulating reading 
and giv es the impression of being a genuine portrait 


W HILE there is nothing startling or new pre 
seated in Thomson and Gordon s monograph* 
on rheumatic diseases it is a very clear concise 
exposition of this important subject The book is 
very well wntten and it is easily read There are no 
over enthusiastic statements 
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The chapter on fibrositis is ver> good As an illus 
tration of the economic importance of this subject 
It IS stated that two million pounds a year are spent 
on Sick benefits from rheumatic diseases m Great 
Britain 

The authors believe that heredity and inherited 
diatheses are important factors They present a 
special chapter on climacteric arthritis which they 
believe is usually of metabolic origin 

All forms of chronic rheumatic diseases are dts 
cussed including brachial neuritis lumbago sciatica 
intercostal neuralgia arthritis of various tv pes and 
gout Under the principles of treatment there are 
discussed drug treatment hydrology, climate 
physiotherapy orthopedic treatment vaccines and 
diet 

It IS a book that can be safely recommended to 
everyone interested m arthritis and its numerous 
allied conditions Philip Lewiv 

A DELIGHTFUL narrative somewhat choppy 
in spots of the life and time of Adolph Kuss 
maul* appears in a little volume of 13 1 pages It is a 
reprint from the 1 nnals cf iledual IJislorv of June 
1916 Those who read Dr Bast s article in the 
innals will welcome its reissue The narrative has 
been rounded out and has been presented in some 
what better form The first part is based on Kuss 
maul s autobiography 

Professor Bast has called attention to an error 
generally accepted m Germany giving Kussmaul 
credit fur (he earliest use of the stomach tube He 
quotes Dr Smithies To the average German 
physician credit for the stomach tube and its em 
ployment goes to kussmaul Authority is cited 
showing the employment of the stomach tube by 
Alexanlet Monro in 1797 Later as is shown 
Philip Syng Phvsick and Ihvsicks nephew John 
Syng Dorsey used the stomach tube early in the 
nineteenth century One recalls also John Hunter s 
paper of September ai 1790 in which he describes 
the employment of a stomach tube for the purpose 
of feeding a patient unable to swallow the idea 
occurring to Hunter because of his use of such an 
instrument in introducing food into the stomachs of 
expenmentai animals 

The reader is introduced anew to Kussmaul s 
accurate clinical observations his versatility ns 
clinician and experimentalist as author and poet 
The value of the volume is enhanced with a Kuss 
tnaul bibliography Ievino S Ciitpe 

T he second of the three volumes in a senes on 
anatomy by Deavet^ treats of the upper cx 
tremities neck shoulders back and lower extremi 
ties It continues the excellent presentation of the 
first volume and the revision and rearrangement 
make it even more valuable than the favorably 
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kno^\n original rvork In text and elegance of illus 
tralion little is left to be desired This is essentiall> 
the standard reference for the advanced student and 
practicing surgeon The tyro can profit much from 
the plateb and from descriptions of selected regions 
but a sistematic simpler treatment should serve as 
his introduction to surgical anatomy L B A 

V OLUME u of Ergehnisse dcr medt^tmschen 
Slralilenforschting,^ like \olume i, consists of a 
number of exhaustive monographs dealing with 
vanous radiotherapeutic or roeutgenodiagnostic 
problems Each one is admirably presented, con 
sideration being given to practically everj phibC of 
the radiological investigation of the subject Each 
monograph is in fact a collectu e re\ lew of the htera 
ture pertaining to the matter under discussion so 
combined with personal experience as to form an 
authontatiie, scientific, and practical summary of 
our present da!> knowledge of that subject The 
book IS profuselj and well illustrated, and an ex 
tensive bibliography is appended to each section 
As a reference work, it forms a most valuable con 
tribulion to radiological literature 
The topics on diagnosis include ventriculography 
by Juenglmg, mjelographj bv Peiper, interlobar 
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pleurisj b> Fleischner, and duodenal ulcer bj Berg 
The first two subjects are discussed from the his- 
toncal anatomical, phjsiological technical, and 
diagnostic angles and special consideration is given 
to clinical application, indicitions contra mdica 
tions, and untoward effects I Icischncr emphasizes 
the need of knowledge of anatomx in the direct and 
differential diagnosis of interlobar conditions Berg 
stresses the direct roentgen findings of duodenal 
ulcer, he shows how the> are related to the pathologx 
and estimates tbcir clinical value 

An article b> Kroetz deals in detail with the 
effect of short wave radiation upon the acid alkali 
balance in the bod), particularly as regards the 
reaction m the blood Gcllcr discus'^es the results of 
experimental radiation of the ovarv relative to its 
effects upon the individual cells, the organism as a 
whole, and upon pregnancy, and correlates them 
with the practical aspects of radiotherapy of these 
organs 

Radiotherap) of bronchial asthma is covered by 
Klewitz from the standpoint of rationale, technique, 
and results Carcinoma of the tongue as treated b) 
roentgen ra\s and radium is discussed by Schemp 
as regards, pathology, radioscnsitn it> , effect of van 
ous techniques and indications Scheele presents an 
article on endovesical electrocoagulation which 
deals mainly with technique,jndJcations^ and results 
Adolph IIisTUNO 
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C G Darling C Hollister Judd Grover C Penberthy Frank C Witter 

Suh Committee on Eye, Ear, Nose and riiroal Surgery 
Don M Campbell, Chairman Burt R Shurley Walter R Parker 

PLANS FOR THE 1927 CLINICAL CONGRESS IN DETROIT 

P LANS for the Se\enteenth Annual Clinical The Executive Committee of the Congress is 
Congress of the American College of Surgeons, arranging a special series of clinical demonstra 
to be held in Detroit October 3-7, 1927, are tions illustratne of diagnosis, operate e and 
well under wa> under the leadership of a strong postoperatixe treatment of surgical conditions, to 
and representatixe committee of surgeons of be conducted by a group of eminent surgeons, 
Detroit and Ann Arbor A program of clinics and including Prof J M Munro Kerr, of Glasgow, 
demonstrations that wall adequately represent Scotland, T de Martel, of Pans, Prance, William 
the clinical activities m the hospitals in Detroit J Mayo, of Rochester, George W Cnle, of 
and Ann Arbor and at the medical school of the Cleveland, John B Denver, of Philadelphia, 
Um\ersity at Ann Arbor and the Detroit College J M T Finney, of Baltimore, Eugene H Pool, 
of Mediane and Surgery is being prepared ind of New York, Barton CookHirst, of Philadelphia, 
will be published at an early date All depart- John O Polak, of Brooklyn, Frank A Lahe> , of 
ments of surgery wall be represented therein in- Boston, Jabez N Jackson, of Kansas Citj , 
eluding general surgery, gjoiecology, obstetrics, George P Muller, of Philadelphia, and others 
orthopedics, urologj , and surgerj of the e>e, ear, These clinics will be given in Orchestra Hall 
nose and throat where a large attendance can be comfortabl> 

Clinics and demonstrations are being arranged accommodated 
for both morning and afternoon on each of the Evening meetings on each of the five dajs of 
four da>s, Tuesday to Friday inclusi\e, at the the session are planned These will be held in 
followong hospitals in Detroit Children’s, Dea- Orchestra Hall, a new and beautiful auditorium 
wness, Detroit Eje, Ear, Nose and Throat, Detroit located on Woodward A\enue not far from the 
General, Henry Ford, Grace, Harper, Highland headquarters hotels At the Presidential Meet- 
Park General, Jefferson Clinic and Diagnostic, mg, the first formal session of the Congress, on 
Herman Kiefer, Michigan Mutual, Providence, Monda> evening, the president elect, Dr Georgd 
ot afar} ’s, and Woman's, and at the Umversitj D Stewart, of New York, will be inaugurated ane 
and St Joseph’s Hospitals in Ann Arbor Spe deliver the annual address On the same evenmg 
♦If being made by the members of the John B Murph> oration m surgery will be 

the facult} of the medical school at the State delixered by Sir John Bland Sutton of London 
university to entertain a large group of visitors The annual convocation of the College will be 
each da} held on Friday evenmg when the 1927 class of 
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candidites for fellow-ship in the College will be 
received 

General headquarters for the Congress will be 
established at the Book Cadilhc and Statler 
Hotels both located on Washington Boulevard 
\t the former hotel wall be found the registration 
and ticket bureaus bulletin boards, exhibits 
etc while the large public rooms at the latter 
hotel w'lll be utilized for clinical demonstrations 
and various scientific meetmgs 

An application for reduced raihvaj fares on 
account of the mcetmg in Detroit is pending 
with the railwavs of the United States and 
Canada and it is practicallj assured that a rate 
of one anil one half the regular one waj fare for 
the round trip on the certificate plan will be 
authorized for this meeting 

HOSPITAL CONFERENCE 

The annual Hospital Conference will be held on 
Mondav and Tuesda> morning and afternoon 
the sessions on Mondav being m Orchestra Hall 
and on Tuesdav at the Statler Hotel For 
\\ednesda> morning a sv-mposium dealing with 
the standardization of the ophthalmological and 
otolar> ngological departments in general hospi 
tals is m preparation The program includes 
papers round table discussions and practical 
demonstrations dealing with the man> problems 
related to hospital efficiency and will be of par 
ticular interest to surgeons, hospital trustees 
executives and personnel generally An invnta 
tion IS extended to all persons mtercsted in the 
hospital field to attend these conferences 

IIMITFD ATTEND VNCE—ADV VNCE REGISTRATION 

Attendance at the Detroit session will be limit 
ed to a number that can be comfortably accom 
modated at the clinics the limit of attendance 
being based upon the result of a survey of the 
amphitheaters operating rooms and laboratories 
in the hospitals and medical schools as to their 
capacity for accommodating visitors Under this 
plan It will be necessary for those who wish to 
attend to register in advance 

Attendance at clinics and demonstrations will 
be controlled by means of special clinic tickets, 


which plan has proved an efiicient means of pro 
aiding for the distribution of visiting surgeons 
among the several clinics and insures against 
overcrowding as the numlier of tickets issued 
for any clinic is limited to the capacity of the 
room assigned to that clinic 


RECISTRVTroV FFF 

A registration fee of S500 is required of each 
surgeon attending the annual Clinical Congress 
such fees providing the funds with which to meet 
the expenses of the meeting To each surgeon 
registering in advance a formal receipt for the 
registration fee is issued which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters dunng the meeting 
This card which is nontransferable must be pre 
sented to secure clinic tickets and admission to 
the evening meetings 


DETROIT HOTELS AVTJ THFIR RVTES 
There arc ample first class hotel accomnioda 
tions m Detroit for all who wish to attend, most 
of the hotels being located within short walking 
distance of the headquarters hotels The Com 
mittee on Arrangements recommends the follow 
ing hotels 


Barium Cadillac Sq at Bates 
BooL Cadillac Washington and Michigan 
Carlton llasa sgsiJohnR St 
Clifford Clifford and Duflield 
Detroit Lebnd Cass at Bagley 
faiibaim Columbia and John T 
Fort Shelby Lafayette and Firvt 
Fort Wayne Cass and Temple 
Gotham John R and Orchestra 1 1 
Imperial Peterboro St 
MadiMR Lenox Madison \ve 
Ivoiton Jefferson and Cnsvtoid 
Palmetto John R and llancocl 
Ro>al Palms 2305 1 ark Ave 
Sa\o> Adebide and Woodward 
htatW Crand Circus Park 
Stevenson 46 Davenport 
Strathmore 70 W Vfexandnne 
Tuller Grand Circus I ark 
Webster Hail in Putnam \ve 
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UTEROSALPINGOGRAPHY, ROENTGENOLOGICAL VISUALIZATION OF 
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U NTIL recent years, the methods of 
gynecological diagnosis were limited 
chiefly to the history, physical e\- 
imination, and the gross and lustological 
study of tissues or organs removed at opera- 
tion When Rubin’s method of transutenne 
insufflation of the fallopian tubes was in- 
troduced and the detection of the presence 
of obstructions in the oviducts thus made 
feasible, new possibilities for exact diagnosis 
were suggested 

Originally the Rubin test was performed 
by measuring the resistance offered to the 
carbon dio^ade gas injected, but the method 
pro\ed safer and more accurate when fluoro 
scopic and roentgenological study w ere added 
to determine whether the injected gas had 
really passed through the fallopian tubes and 
produced a state of pneumopentoneum 
Trom this starting point there arose the 
realization that exact gynecological diagnosis 
would eaentuallj require a roentgenological 
Visualization of the female peKic organs 
just as was done for the study of the renal 
pelvis and the ureter 

In order to render the ca\ity of the uterus 
and fallopian tubes opaque to the roentgen 
p}s, \anou 5 injection fluids \aere tried 
(6), in 1914, adaocated a solution of 
coHargol as the opaque medium for this pur- 


pose Kennedy (14) employed a 10 per cent 
solution of sodium bromide Tussau (29) 
and also Moequot (17), in 1925, reported on 
the use of a suspension of bismuth as a means 
of demonstrating the shape of the uterine 
cavity and the presence of fibroids that 
impinge on tbs lumen None of these solu- 
tions, howeaer, proaed entirely satisfactory 
for the purpose of uterography and sal- 
pingography 

The most valuable work toward accom- 
plisbng roentgenological visualization of the 
female pelvic organs has been done with 
iodized oils, notably hpiodol and lodipin 
Tbs subject forms the basis of the present 
report 

The use of iodized oils for roentgenological 
diagnosis is> of recent origin, dating back 
only to 1922 In that >ear, Sicard and 
Forestier (27) reported on the use of Iipiodol, 
a 40 per cent combination of iodine with 
poppyseed oil, as a means of locahzing spinal 
cord tumors and other obstructions witbn 
the xertebral column Lipiodol had pre- 
viously been used therapeutically as a 
form of iodine medication, being admin- 
istered as intramuscular injections It w as 
acadentally noted after such injections that 
opaque spots continued on roentgenograms 
for a long time afterward Tbs finding, 
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together with the known harmlessness of 
the substance, suggested its use as a means 
of making the subdural and epidural spaces 
roentgenologicall> Msible 

Lipiodol is not a solution of iodine in 
poppyseed oil as some writers ba\e erro 
neously stated but a definite chemical com 
pound of these two substances It is yellow 
ish and transparent and has the appearance 
of oh\e oil Radiographically it possesses a 
high degree of opacitj It is as well tolerated 
by all the tissues of the body as anj ordinary 
vegetable oil Sicard and Forcstier (27) gave 
more than 5 000 injections in various parts 
of the body and never observed any unfavor 
able result 

The use of iodized oils as an aid to roent 
gcnological diagnosis was soon extended 
from the spinal canal to other regions of the 
body Forestier and Leroux (9) m 1922 dc 
vised a suitable technique for making the 
lungs and bronchial tubes roentgcnologically 
visible after intratracheal injections of iodized 
oil In this country Pritchard, Whvte and 
Gordon (20) have successfully used iodized 
oils m the diagnosis of bronchial affections 
particularly small bronchiectatic cavities 
Loeper Forcstier, and Le Forestier (15) in 
1923, fed patients with gelatin capsules con 
taimng lipiodol in order to test the digestive 
capaaty of the gastric juice Immeiately 
after taking two capsules, the patient was 
fluoroscoped, thus it was possible to deter 
xmne the exact time at which the gelatin was 
dissolved and the lipiodol liberated 

Reverchon and Worms (-2), m i9-»5 
injected the maxillary sinuses with iodized 
oil and secured successful roentgenograms 
BollacL (2) succeeded in outlining the 
lacnmal ducts after injecting 2 or ^ cubic 
centimeters into the carbuncle 

Iodized oil has been tried for the visualiza 
tion of the pelvis of the kidney ureter, 
bladder, and urethra, but the results have 
not generally been considered so good as 
those with the other methods of examining 
these organs roentgcnologically now in vogue 
Neuswanger (18), however, on the basis of 
experiments on dogb and clinical ob^rva 
tions on 27 cases, came to the conclusion 
that, with regard to toxicity and opaaty to 


the roentgen ray iodized oils offer a pye 
lographic medium superior to the injection 
fluids in use at the present time 

In this country lipiodol is expensive and 
somewhat difficult to obtain For these 
reasons many workers have used lodipin a 
preparation manufactured by Merck My 
own investigations were earned out with 
lipiodol 

lodipin is iodized sesame oil containing 40 
per cent of iodine m organic combination 
It IS an oily liquid insoluble m water Its 
color IS brown to black depending on the 
thickness of the lay er examined Its speafic 
gravity at room temperature is i 370 to i 372 

USE OF lOmZZD oils IN GYMECOLOGICAL 
DUGNOSIS 

In 1925 Heuser C13) of Buenos Aires 
reported on the use of lipiodol as a means of 
making an early diagnosis of pregnancy 
When a period or two have been missed, it is 
often quite difficult to make the diagnosis of 
the gravid state Even with the most perfect 
apparatus it is not possible to make a roent 
genological diagnosis of pregnancy without 
the aid of iodized oil until after the third 
month 

Heuser s method of diagnosing pregnancy 
by means of the intra uterine injection of 
iodized oil and subsequent roentgemzation 
depends on the fact that, when the gravid 
condition exists the uterus is already occu 
pied and cannot be filled by the oil, whereas, 
when the uterus is empty the oil permeates 
the entire cavity 

When the roentgenogram ghows the tn 
angular shape of the uterine cavity and one 
or both tubes arc filled with the liquid it 
IS satisfactory evidence that the uterus is 
empty, even though the patient may have 
missed two periods In the presence of 
utenne pregnancy, the iodized oil passes 
around the fetus and fads to fill the entire 
utenne cavity 

According to Heuser the intra utenne 
mjection of iodized od does not produce 
almrUon As a matter of fact repeated 
attempts were made by some of his colleagues 
to produce therapeutic abortions on tuber 
culous women by this means, but they were 
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Fig I Modified Ultzman Keves no22le used for inject 
mg iod!2ed oil -1 The nozzle modified bj means of a 
bajonet lock attachment The rubber tip 3 or 4 centi 
meters from the end pre%enls the escape of the fluid from 
the uterus iJ, Adapter with bajonet attachment \ 
double adapter ma> be used if necessar> to fit the tip of 
the sj nnge C, Ordinary 20 cubic centimeter Record 
syringe A Luer syringe may be used instead 

til unsuccessful Because of the readiness 
t\ith which the presence of any foreign body 
in the uterine cavity may produce abortion 
ho\\e\er, I should hesitate to employ Heuser’s 
method for the early diagnosis of pregnancy 
Furthermore, the theoretical danger of dam- 
aging the contained fetus with the iodized 
oil would appear to be too great, although it 
must be admitted that such injury has not 
actuallj been demonstrated The chief im 
portance of Heuser’s work would seem to be 
that it opened up new \nstas for gynecologi- 
cal diagnosis by roentgenological measures, 
rather than that it is a means of mating an 
early diagnosis of pregnancy 

Heuser also suggested that, by means of 
the injection of iodized oil and subsequent 
roentgen ray study, it would be possible to 
outline the contour of the lumen of the 
fallopian tubes and thus diagnose the location 
of the obstruction in cases of sterility due to 
this cause 

Further observations on the roent- 
genological exploration of the uterus and 
fallopian tubes after injections of iodized 
oils were reported by Carelh, Gandulfo, and 
Ocampo (4) in 1925 

In 1926, Carreras (5) reported on the 
advantages of iodized oils in the diagnosis of 
diseases of the uterus and adnexa In one 
case, which was supposed to be one of can 
cer of the body of the uterus, the roentgeno 
gram after the injection of iodized oil revealed 
that the condition was really one of uterus 
didelphy s 

Stem and Arens (28) published the report 
of a case of ovarian cyst m which, after the 
injection of iodized oil, the roentgenogram 
clearly showed the silhouette of the ovanan 
growth and its adhesions to the bowel 



Tig 2 \ ray appearances in normal subject after m 
jection of iodized 01) / inangular area showing cavity 
of a normal uterus B, Tortuous and somewhat distended 
ampull® of tubes C Normal narrow canal of isthmus 
of tube D Shadow of the Ultzman Reyes nozzle and 
volsella To obtain this uterosalpingogram 4 5 cubic 
centimeters of iodized oil were required 

Newell (19) reported his results after 
intra uterine injection of iodized oil and 
subsequent roentgemzation in 38 cases He 
did not observe a single unfavorable reaction 
He found the procedure to be of diagnostic 
value m cases of sterility m which the tubes 
are found obstructed, in such cases, it 
enables one to determine the character and 
location of the obstruction and whether or 
not the case is suitable for operation When 
several masses are palpated within the pelvas, 
the method clearly differentiates the uterus 
from the other masses Newell further 
found that when the pelvas is blocked by 
one large mass, the method makes it possible 
to decide whether the tumor originates from 
the uterus or the ovary, that one can thereby 
estimate the size of the uterus and determine 
whether its cavity is encroached upon by 
any masses, such as a fibromyoma or a car- 
anoma of the fundus, and that the injection 
of iodized oil proves helpful in the differen- 
tiation between chronic appendicitis and 
nght-sided salpingitis and between tubercu- 
lous and non tuberculous salpingitis 

Henkel (12) found that 2 cubic centimeters 
of 40 per cent iodized oil, when injected into 
the uterus is ummtating and gives valuable 
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Pi" 3 \ ray appearances in Case 1 after injection of 
iodized oil 4 Fnangular area shoeing utenne cavity 
indented on the left side This indentation was subse 
quentlv proved to be due to compression from a large cyst 
in the left broad ligament B Ampullary portion of left 
fallopian tube \nsiag from the left cornu of the uterus 
there IS a very narrow shadow corresponding to the 
proximal portion of the left fallopian tuM This short 
narrow tortuous shadow terminates in a distended pot 
tion At operation it was demonstrated that the left tube 
was compressed by an intraligamentous cyst The distal 
portion of the tube was flattened out over the tumor and 
closed The right fallopian tube is not vuualued and 
appears to be sharply cut of! at the right cornu This 
sharplv dehned termination of the ru,ht cornu was the 
onh clue to the presence of a pathological condition m the 
right tube as the right adnexa could not be felt on pelvic 
examination During the operation it was found that 
there was a right pus tube prolapsed into the cul de sac 
and covered by the left sided intraligamentous cyst The 
latter as mentioned above extended to the left lying 
above and posteriorly to the uterus and thus covered the 
prolapsed right adnexa C Isthmus of the Irft fallopian 
tube D Shadow of Ultzman keyes nozzle in vagina 

roentgen ray pictures of the uterine cavity, 
especially for the diagnosis of m> omata and 
for controlling the results of conservative 
surgeiy on these neoplasms 

Gregoire BecISre and Darbois (ii) em 
ployed injections of iodized od with subse 
quent roentgemzation in forty gynecological 
cases They found that when moderate 
pressure was used the injections were well 
tolerated In the differential diagnosis of 
pelvnc tumors for example between libro 
mjoma of the uterus and cyst of the ovar> 
the method was \er> serviceable In the 
diagnosis of tubal patenc> it proved supenor 
to insufflation The permeability of each 
tube is demonstrated separate!), and the 
method enables one to localize the obstnic 
tion exactly 


Beclere (i) emphasized the necessity of 
plugging the cervjx while the injection of 
iodized oil Is being made, in order to prevent 
the escape of the solution into the vagina 
This IS espeaall) important m testing tubal 
permeability Beclere emplojed a canalic 
ulated olive tipped rubber sound of suitable 
diameter He advised that the iodized oil 
be injected under a pressure of 30 centimeters 
of mercury never more When the pressure 
exceeds 40 centimeters it is said that the 
iodized oil may enter the blood vessels 

Rubin and BendicL (25) made a study of 
tubal peristalsis in women after injecting 
iodized oil so as to make the tubes fluoro 
scopically visible On the basis of their ob 
servitions the> described three types of 
motion in the fallopian tubes 

Rosenblatt (23), in 1927 reported his saf 
pingographic observations on three women 
who had submitted to the Alexander Adams 
operation for sterility He suggests that b) 
means of the injection of iodized oils and 
subsequent roentgemzation, gynecologists 
ma> be able to settle finally the much di!» 
puted question concerning the value of the 
Alexander Adams operation for the relief of 
sterdit) 

According to Rosenblatt and Rass (24) 
roentgenography in gynecology is a \ aluable 
and safe diagnostic help of the first order 
compared with which many modern methods 
of investigation must remain m the back 
ground They believe that with aseptic 
technique it is a faultless diagnostic measure 
even for ambulatory patients, but it is cer 
tainly better to employ the method only on 
patients who are kept in bed Roentgenog 
raphy makes it possible according to Rosen 
blatt and Kass to observ e closely the condi 
tion of the genital organs 

McCready and R>an (16) in 1926 pub 
lished some excellent roentgenograms of the 
female genital tract after the injection of 
iodized oils They found iodized oil a ver> 
effective agent for roentgenography of the 
cavatj of the uterus and the lumma of the 
fallopian tubes The greatest practical v alue 
of the test, in their opinion is in the deter 
mmation of the patencj or the position of 
occlusion of the fallopian tubes They believe 
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Iig 4 The same as Figure 3 drawn so as to eliminate 
the shadow of the Ultzman Keyes nozzle m the vagina and 
outline the roentgenological landmarks 


that the method promises much aid in the 
study of sterilitj due to occlusion of the ovi 
ducts 

Busson and Portret (3) ^ere enabled to 
make the clinical diagnosis of double uterus 
by means of salpingography after the mjec 
tion of iodized oil Other workers who have 
utilized roentgenological visualization of the 
female genital tract, as effected by iodized 
oil injections, include Vercesi (30), Ferre 
(8), Schober (26), Randall (21), Cotte and 
Bertrand (7), and Forsdike (10) 

TECHNIQUE OF INJECTING IODIZED OIL 
In carrying out the transuterine injection 
of iodized oil, I have been guided by the 
same pnnciples of asepsis as for the in- 
sufflation of gas for the performance of the 
Rubin test Following is a description of the 
method, as I have employed it 
The patient receives an enema the night 
before and a second one on the morning of 
the exarmnation She is allowed only a light 
breakfast of toast and tea Then she is pre- 
pared as for any ordinary vaginal operation 
The external genitals are shaved and 
sterile leggings placed on the lower extremi- 
ties The patient is placed in the lithotomy 
position The J Bently Squier cystoscopic 
table IS most convenient, but any table may 
be used, if it is equipped wnth a Bucky dia- 
phragm and there are nurses to support the 
lower extremities 

The patient is brought to the edge of the 
screen A weighted speculum is placed in the 
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Fig s Condition found at operation in Case i Com 
pare with Figures 3 and 4 

vagina and the cervix is grasped with a vol- 
sella at a convenient place not far from the 
os Sometimes it will be found easiest to 
grasp the antenor lip, m other cases, the 
postenor lip or even a lateral part of the 
cervix may prove more convenient 

The cervix is cleared of mucus and swabbed 
with an applicator dipped m iodine The 
iodine IS washed off with a sponge wet with 
alcohol The entire vagina is swabbed with 
an alcohol sponge and then dried with sterile 
cotton sponges 

In order to determine the direction of the 
utenne cavit> , a sound is introduced into the 
uterus When the sound is removed, every- 
thing is m readiness for the actual injection 

For injecting the iodized oil, the modified 
Ultzman Keyes urethral nozzle show n in 
Figure I 15 employed A rubber tip, to 
oedude the cervix and thus prevent the 
escape of the fluid into the vagina, is attached 
to the nozzle about 3 or 4 centimeters from 
the end The nozzle is inserted into the 
uterus as far as this rubber tip A bayonet 
attachment fitted to the nozzle locks the 
attached syringe and thus faalitates the 
work Either a Luer or Record syringe may 
be used, and a single or a double adapter may 
be fitted according to the synnge 

The iodized oil, whether lipiodol or lodipin, 
IS warmed by placing the flask in hot water 
This makes the oil less visad and helps its 
flow A 20 cubic centimeter Record syringe 
(a Luer synnge may be used) is filled to the 
15 cubic centimeter mark with the oil and 
locked to the nozzle The nozzle is inserted 
into the uterus as far as the rubber tip The 
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Flo 3 \ ray appearances in Case I after injection of 
lodued oil 1 Triangular area shomng utenne cavity 
indented on the left side This indentation was subse 
quently proved to be due to compression from a large cyst 
in the left broad ligament B Ampullary portion of left 
fallopian tube \rising from the left cornu of the uterus 
there is a very narrow shadow corresponding to the 
proTimal portion of the left fallopian tube This short 
narrow tortuous shadow terminates in a distended por 
tion \toperatioa it nss demonstrated that the left tube 
was compressed by an intraligamentous cyst The distal 
portion of the tube was flattened out over the tumor and 
closed The ri.ht fallopian tube is not visualized and 
appears to be »aiply cut oS at the right cornu This 
sharplv defined termination of the right cornu was the 
only clue to the presence of a pathological condition in the 
rifeht tube as the right adnexa could not be felt on pelvic 
examination During the operation it was found that 
there was a rieht pus tube prolapsed into the cul de sac 
and covered by the left sided intraligamentous cyst The 
latter as mentioned above extended to the left lying 
above and posteriorly to the uterus and thus covered the 
prolapsed ri^ht adnexa C Isthmus of the left fallopian 
tube D Shadow of Ultzman Keyes nozzle in vagina 

roentgen ray pictures of the uterine caxitj , 
espeaally for the diagnosis of myomata and 
for controlling the results of conservatixe 
surgery on these neoplasms 

Gregoire Beclere and Darbois (ii) em 
ployed injections of iodized oil with subse 
quent roentgenization in forty gynecological 
cases They found that when moderate 
pressure was used the injections were well 
tolerated In the differential diagnosis ol 
pelvic tumors for example between fibro 
myoma of the uterus and cyst of the ovary 
the method was very serviceable In the 
diagnosis of tubal patency it prov ed superior 
to insufflation The permeability of each 
tube is demonstrated separately and the 
method enables one to localize the obstruc 
tion exactly 


Beclere (i) emphasized the necessity of 
plugging the cervix while the injection of 
iodized oil is being made, m order to prevent 
the escape of the solution into the vagina 
This is especially important in testing tuba! 
permeability Beclere employed a canalic 
utated ohv e tipped rubber sound of suitable 
diameter He advised that the iodized oil 
be injected under a pressure of 30 centimeters 
of mercury never more When the pressure 
exceeds 40 centimeters it is said that the 
iodized oil mav enter the blood vessels 

Rubin and Bendick ('•5) made a study of 
tubal peristalsis in women after injecting 
iodized oil so as to make the tubes fluoro 
scopically visible On the basis of their ob 
servitions they described three tv^pes of 
motion in the fallopian tubes 

Rosenblatt (23) in 1927, reported his sal 
pingographic observations on three women 
who had submitted to the Alexander Adams 
operation for stenlity He suggests that, by 
means of the injection of iodized oils and 
subsequent roentgenization, gynecologists 
may be able to settle Anally the much dis 
puted question concerning the value of the 
Alexander Adams operation for the rehef of 
sterility 

According to Rosenblatt and Rass ^'>4), 
roentgenography in gynecology is a valuable 
and safe diagnostic help of the first order, 
compared with which many modern methods 
of investigation must remain in the back 
ground They believe that with aseptic 
technique it is a faultless diagnostic measure 
even for ambulatory patients, but it is cer 
tauily better to employ the method only on 
patients who are kept in bed Roentgenog 
raphy makes it possible according to Rosen 
blatt and Rass to observ e closely the condi 
tion of the genital organs 

McCready and Ryan (16) m 1926, pub 
lished some excellent roentgenograms of the 
female genital tract after the injection of 
iodized oils They found iodized oil a very 
effective agent for roentgenography of the 
cavity of the uterus and the lumina of the 
fallopian tubes The greatest practical value 
of the test, in their opinion, is m the deter 
mmation of the patency or the position of 
occlusion of the fallopian tubes They believe 
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Fig 10 The same as Figure 8 after injectioa of still 
more iodized oil Note how all the structures are better 
outlined In this roentgenogram, a very narrow canal on 
either side representing the proximal portion of the 
fallopian tube may be seen The shadows of the fallopian 
tubes are normal A Uterine cavity B The ampullaj of 
the fallopian tubes more pronounced than in Figure 8 
C The proximal portions of the fallopian tubes D, 
Ultzman Kejes nozzle and volsella m vagina 



Fig 12 The same as Figure 10 after allowing the oil to 
drain from the uterus The irregular shadow in the lower 
part of the roentgenogram D represents the oil in the 
vagina The uterus is not visualized, because it has been 
drained of oil The fallopian tubes B, show onlv at the 
dilated portions of the ampulls The picture does not 
show any iodized oil in the peritoneal cavity, indicating 
that the ostium abdommale of each tube is closed 


the \agina The presence of oil on the 
screen would, of course, spoil the plate 
After two plates ha\e been taken, the 
nozzle IS withdrawn from the uterus and the 
patient pushed down from the screen A 
piece of gauze is placed on the table and the 
patient raised, so as to allow the oil to drain 
from the uterus Before the volsella is 



removed, another plate is taken This ex- 
posure invan'\bl> shows a shadow of the 
fallopian tubes If they are patent, there is 
an accumulation of oil in the pelvis near and 
around the tubes As the uterus has drained 
itself of the oil, it will not be shown in this 
picture For this reason, when taking the 
final plate, it is best to introduce a sound into 
the uterus, in order to indicate the relation- 
ship of the tubal shadows to the uterus 
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Fig 14 The tame as Figure 8 7* houn after injection 
Tlie roentgenogram shows that the lodiied oil has gathered 
in the distended and closed portions of the ampulls D 
on both tides No oil is seen in the peritoneal cavity A 
plate taken to days later showed no change in the sue and 
shape of the shadows of the tubes Evidently there was 
hardly any absorption of the lodued oil from the fallopian 
tubes during that period 

Dunng the injection some patients may 
complain of cramps These are due to the 
distention of the internal gemtaha At such 
times It IS advisable to dimmish the force of 
the injection or to stop for a few seconds until 
the patient has had time to accommodate 
herself to the condition Some patients may 
complain of feeling faint Under such ar 
cumstances it is wise to stop for a while 
reassunng the patient that the uncomfortable 
sensation is only temporary 

I prefer not to use the bi\al\e sjjeculum, 
because it cannot be remo>ed when the pic 
tures are taken and thus throws confusing 
shadows This annojance 13 avoided by 
using a weighted speculum and removing it 
before taking the pictures 

It IS advisable to take another picture 
after 24 hours If the shadow m the pdMS 
persists, another plate should be exposed 
after a week 

After a few hours the subject feels none 
the worse for her examination However, I 
make it a rule to enjoin rest for at least a daj 
Both in the insufflation of gas and the mjec 



tion of iodized oil I have alwajs insisted on 
rigid asepsis and a careful selection of cases 
It may perhaps be due to this fact that 
although I have performed gas insufflation 
m a large number of cases over a period of 
>ears and have also given a limited number 
of injections of iodized oil to date I have not 
as >et met with an> untoward effects 

REPORT Op CASES 

In the following brief case histones only 
the pertinent data are given The pnnapal 
findings on roentgenological examination are 
described m the legends to the \ ra> pic 
tures Figure 2 shows the roentgenological 
findings in the normal subject after the m 
jection of iodized oil It may conveniently 
be used for the purpose of comparison m 
examining the roentgenograms of the case 
histones appended 

Casg I M S aged 45 complained of primary 
sterility There was a history of pelvic peritonitis 
S months previously Bimanual examination re 
vealed a large cystic mass extending to the left wall 
of the pelvis and lying above and posteriorly to the 
uterus The right adnexa could not be felt The 
patient received an injection of iodized oil and was 
then subjected to roentgenological study The 
roentgen ra> findings ate shown in Figures 3 and 4 
Subs^uently laparotomy was performed and the 
operative findings as shown in Figure 5 accounted 
completely for the X ray appearances There was 
a large cyst in the broad ligament In this case 
the only clue to the presence of a lesion affecting 
the nght tube was furnished b> an occlusion at the 
isthmus During the operation a right sided pus 
tube was found in the cul de sac where it bad 
escaped detection on pelvic examination because 
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Fig i6 The same as Figure 8 with the exposure taken 
from the oblique position A right or left oblique view is 
important as an aid to visualizing the two fallopian tubes 
separately, inasmuch as a massed appearance may be due 
to the supenmposition of one tube upon the other espe 
ciallj that portion of the tube which extends in an an 
tenor or posterior direction It is also important to leave 
the cannula in the uterus as a landmark to determine the 
position of the fundus A Oblique view of uterine cavity 
B, Fallopian tubes, oblique view D, Ultzman ke>es 
nozzle in vagina 


Fig i8 V ray appearances m Case 4 after injection of 
lodii^oil A Triangular cavity of uterus well outlined 
B Ampullffi of fallopian tubes C Isthmuses of fallopian 
lubes Both the proximal narrow C and the distxl 
broader, B portions of the tubes are directed upward and 
well outlined The ends of the tubes were so patent that 
the opaque substance rapidly entered the peritoneal 
cavity and may be seen as high as the level of the fourth 
lumbar vertebra D, Shadow of volsella and Ultzman 
keyes nozzle in v agina 


It was covered by the posterior portion of the left 
broad ligament cyst 

Case 2 H k, aged 28 married $ years com 
piamed of primary sterility She gave *1 historj of 



having some pelvic trouble soon after marriage 
On bimanual examination, the uterus was found to 
be of small size, sharply anteflexed and pulled to 
the right side by very much shortened right adnexa 
The cemx was conical m shape The patient 
received an injection of iodized oil and was then 
subjected to roentgenological study The roentgen 
ra> findings are shown in Figures 6 and 7 



Tig 19 The same as Figure 18 drawn so as to eliminate 
the shadows of the volsella and Ultzman kejes nozzle in 
the vagina and outline the roentgenological landmarks 
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Fig 70 Thesameas I igure 18 24 hours after the injec 
tion of the iodized oil Large masses of the opaque sub 
stance are scattered throughout the peritoneal cavity as 
highas the lev el of the fourth lumbar vertebra D Iodized 
oil that has drained into the vagina 

Casej M B aged 34 no children one abortion 
II years previoush She was very ill at the time of 
the abortion and since then had suffered from 
abdominal pain which was worse at the menstrual 
periods Backache was severe Pelvic examination 
revealed a retroposed uterus of moderate size The 
fallopian tubes were thickened and readily palpable 
There was more pronounced thickening at the 
distal portions giving the impression that the lubes 
were adherent to the lateral walls of the pelvis 
The patient received an injection of iodized oil 




Fig 21 The same as Figure 18 3 days after the injec 
tion of the iodized 01! \ large part of the opaque sub 
stance has been absorbed 

and was subjected to roentgenological study The 
roentgen rav findings are shown in Figure 8 to 17 
inclusive 

Case 4 B L aged 30 married s years com 
plained of primary sterility She had been in 
suflllated with gas one year previouslv at which 
time the tubes proved to be patent The patient 
received an injection of iodjzi,d oil and was then 
subjected to roentgenological study The roentgen 
rav findings are shown in Figures 18 to zz inclusive 
Casf s S S aged 23 maitied 4'* years com 
plained of primary sterility The patient received 
an injection of iodized oil and was subjected to 
roentgenological study The roentgen ray findings 
are sfeiwn in Figures 23 to z6 inclusive 
Case 6 R C aged z6 married i year com 
plained of pnmary sterility The patient received 
an injection of iodized oil and was subjected to 
roentgenological examination The roentgen ray 
findings are shown in Figures 27 and 28 

That the intra uterine injection of iodized 
oil Is a harmless procedure when carefully 
performed has been attested by theobserva 
ttons of many workers m this field Even 
when the test is performed on ambulatory 
patients unfavorable reactions are rare 
However I do not advise the mtra uterine 
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Fi!* 32 \ ray appearance m Case 3 after injection of 
iodized oil I Large triangular shadow of the ca\il> of the 
uterus B The ampullarj portions of the fallopian lubes 
The right tube is long and tortuous the left shorter 
Both tubes are ending in the dilated portions of the am 
pullte and are beginning to emptv into the peritoneal 
cavity C The isthmus of the right fallopian tube D 
Shadows of volscUa and Ultzman Ke>es nozzle m vagma 

injections unless the patient can be kept in 
bed In my own practice, I ha\e never ob 
served any untottard results 

Sj-mptoms of lodism have not been ob 
served after the injections As hvs been 
pointed out before, lipiodol and lodipin are 
not solutions of iodine but definite chemical 
compounds of iodine with poppjseed oil and 
sesame oil, respectively Apparently this 
combination is maintained in the body, for a 
time at least, and iodine is not bberated 
rapidly enough to give rise to toxic mani- 
festations 

None of my patients showed anj signs of 
lodism In every case, the urine was examined 
repeatedly but found negative for the pres 
cnee of iodine It w ould have been interesting 
to examine the blood also for the presence 
of iodine, unfortunately, this was not done 

Roentgenograms are best taken after from 
4 to 7 cubic centimeters of the iodized oil has 
been injected In some cases, clearer sal 
pmgograms are obtained after the injection 
of still larger amounts of the opaque medium 
fPig 10) 

In cases m which the fallopian tubes are 
patent, or in which the> are dosed but be 



I ig Z4 The same as Figure 23 4 hours after the in 

jection The picture shows greater and less amounts of 
the opaque substances scattered throughout the pen 
toneal cavity as high as the level of the sacro iliac joints 

come patent during the test, the iodized oil 
distributes itself m the peritoneal cavity and 
there shows faint and widely distributed 
shadows Such shadows may persist for a 
variable length of time In some cases, all 
trace of the opaque oil disappears within 2 
weeks of the injection, in others, faint traces 
may be observed after 2 months On suc- 
cessive roentgenograms, the shadows become 
fainter and fainter until the> disappear 
completely 

The exact mode in which the iodized oil is 
absorbed and its ultimate fate in the body 
have not yet been defimtelj worked out 
Although It 15 apparent that the absorption 
IS probablj by wa> of the l>mphatic path- 
ways, no shadows could be observed that 
could be assumed to be lymphatic glands 
filled with the opaque oil This problem 
offers a field for further study 

When the ostium abdominale is closed, the 
iodized oil remains in the ampullarj portion 
of the fallopian tube In one of ray cases, a 
roentgenogram taken 4 weeks after the in- 
jection showed no trace of the opaque sub- 
stance in the peritoneal cavit> and no evi- 
dencts of absorption from the ampulla 



14° SURGERY, GYNECOLOGY AND OBSTETRICS 



Fis The same as figure 5 da>s after (he iniec 
tion The picture shows that a considerable amount of the 
opaque substance has disappeared from the peritoneum 
The remaining portions however are distributed over a 
wider area than in the plates previously taken 

Very little absorption seems to take place 
through the ttalls of the tube Repeated 
roentgenograms on this case shotted that the 
pro^unal portion of the tube would be found 
emptied and refilled indicating that there is 
a peristalsis of the tube from the periphery 
toward the uterus and the possibility where 
the tube is closed at the ostium abdoramale 
that the oil may be draining through the 
uterus 

There is no evidence that the iodized oil 
damages the epithelium of the fallopian tube, 
with which It remains in contact so long On 
the contrary, surgeons who have performed 
laparotomies upon patients recently sub 
jected to the injection of iodized oil and 
examined the fallopian tubes directly have 
reported that the epithelium shows no evi 
dence of injury under such arcumstances 

Dunng the injection of the iodized oil the 
cerMt must be well plugged otheniise there 
\viE be a return flow into the vagina pro 
duang deceptive shadows Furthermore the 
drainage of the oil from the uterus might 
result in a failure of the oil to enter the 
fallopian tubes 



Fig j6 The same as Figure drawn to outline the 
roentgenolc^cal Gndmgs 


It IS not necess'’ry to use a manometer for 
the determination of the amount of pressure 
required Honeier the pressure maintained 
by the synnge must be steady gentle and 
continuous while the pictures are being 
taken If too much pressure is used the 
patient will become restless and complain of 
pain The pictures are best taken in the 
dorsal recumbent position When there is a 
question of supenmposition of the fallopian 
tubes an obhque view may be obtained by 
plaang the subject in the lateral prone 
position 

By means of roentgenological study after 
the injection of iodized oil an accurate utero 
gram and salpingogram visualizing the entire 
internal female generatne tract may be 
obtained in cases m which the fallopian 
tubes are not occluded When there is an 
occlusion the procedure enables one to 
determine its exact location Such informa 
tion is of great value in the treatment of 
obstructive stenUty as it may enable one to 
deade on the advisability of operative inter 
ference for the purpose of performing a plastic 
operation on the occluded tubes For ex 
ample if roentgenological study after the 
injection of iodized oil shows an obstruction 
of the ampulla it may be readily understood 
that a new stoma at this point might produce 
fertility 

The roentgenological visualization of the 
uterus and fallopian tubes made possible by 
means of the intra uterine injection of iodized 
oil may be of definite value in the diagnosis 
of the nature and location of pelvic tumors 
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Fig \ ray appearances in Case 6 after injection of 
iodized oil A Triangular cavity of the body of the uterus 
Note the elongated left cornu B, Atnpull® of fallopian 
tubes, very tortuous There is an excess of opaque sub 
stance escaping through the ostium abdominale of each 
tube and distributing itself m the peritoneal cavity around 
the fimbriated ends of the tubes C The canal of the 
isthmus of each lube Note how narrow the lumen is at 
this point D The shadow in the vagina produced by the 
volsella the Ultzman Keyes nozzle and the iodized oil 
escaping from the cervix into the vagina 

When the oil escapes through a patent 
ostium abdominale, it tends to distnbute 
Itself m the pelvis in such a manner as to 
throw opacities around the tumor mass 
When the tumor is located in the viamty of 
the uterus, it may impinge on that organ to 
such an evtent as to indent its cavity, as out- 
lined by means of the iniected lodiz^ oil (see 
Case 1) 

In interpreting uterograms and salpingo- 
grams, one must familiarize himself with the 
various forms that the shadows may take 
When the fallopian tubes are patent and the 
oil escapes into the peritoneal cavity, their 
lumina may be tortuous and folded on them 
selves in such a manner that the shadows may 
be supenmposed Therefore one must study 
plates made at successive intervals and some 
times make the exposures from different 
angles in, order to arrive at a correct inter- 
pretation 



Fig 28 The same as Figure 27 eliminating the shadow 
in the vagina and outlining the roentgenological findings 


CONCLUSIONS 

1 Roentgenological visualization of the 
uterus and fallopian tubes after the intra- 
utenne injection of iodized oil furnishes a 
valuable means of exact gynecological diag- 
nosis in selected cases 

2 In cases of stenhty, the procedure 
gives us information as to whether the tubes 
are patent or not and also locahzes the site of 
the occlusion It not only supplements the 
insufflation of gas but often supplants it 

3 The technique is simple, but strict 
aseptic precautions must be taken I am 
firrdy opposed to the performance of the test 
on ambulatory patients 

4 Properly performed, the test outlines 
the uterus and the various portions of the 
fallopian tubes with great distinctness 

5 Proper interpretation of the roent- 
genological findings requires experience in 
this fidd In some cases, it is advisable to 
examine plates exposed at successive intervals 
or from different angles 

6 In my experience, the intra uterine 
injection of iodized oil is entirely safe and 
harmless, and no manifestations of lodism 
have been observed 

I wish to express my gratitude to Dr Charles Gottlieb 
for his courtesy m directing the roentgenological work 
connected with this mvestigaUon 
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^TORSION OF HYDROSALPINX 

NICHOLSON J TASTM \N A B , M D Perinc, China 

From the Department of Obstetrics end G}necolog> Peking Union Medical College 


A CONSIDERABLE literature has ap 
peared recentl>, largely in the form 
of case reports, upon the subject 
of torsion of the fallopian tube While this 
anomal), particularly torsion of h3drosal- 
pinx, has long attracted ^Mdespread inter 
est, and has elicited, it would seem, suffiaent 
studj to establish it on a clear cut basis, a 
review of the newer case reports and the dis 
cussions appending them reaeals two rather 
sinking discrepancies in our knowledge of 
the subject (i) A noticeable \anation 
appears m the stated frequency of the condi- 
tion, some writers considering it of the rarest 
occurrence, being able to collect in one in- 
stance only nine recorded cases, while others 
believe it “not uncommon”, (2) an increas- 
ing number of cases are being reported as 
torsion of the normal fallopian tube Does 
torsion of the normal tube occur, or do sup 
posed instances of this represent, as the 
earlier writers insisted, examples of torsion 
of an already existing hydrosalpinx^ It is 
the intention of this paper to comment 
bneflj upon these two problems and to 
report three new cases of torsion of h>dro 
salpinx 

The first published observation of torsion 
of hydrosalpinx appeared in England m 1891, 
Bland Sutton reporting without details the 
historj of a case operated on by Henry Morns 
whom he assisted In the following year came 
the first report from France, Pierre Delbet 
givang complete details of a case and noting 
(as has been frequently emphasized since) 
the similanty between the appearance of the 
tumor and that of strangulated intestine He 
was forced in the presence of a black twisted 
tumor *‘to unroll the entire pack of intestines 
m order to assure himself that the tumor 
was not a part of the gut ” Then followed, 
from time to time, the observations of Taylor 
and Bell m England, Russell, Hirst, and 
Storer m the United States, Stroganoff and 
u arnek in Russia, Veit, Fntsch, Sanger, and 


Arthur in Germany, Hartmann and Rey- 
mond Legueu and Chabry, Pozzi, and Lejars 
in France 

The first collective studies of the condition 
were published by Praeger of Germany and 
Cathclin of France, in 1899 and 1900 re- 
spectively The latter made an exhaustive 
survey of the etiology and pathology and 
tabulated 41 cases from the literature An 
investigation of the original references cover- 
ing these cases, however, indicates that six at 
least of Cathelin’s list were not torsion of 
hydrosalpinx as we understand the term 
Thus the case of A Martin (Case 6 m Cathe- 
lin’fe table) was frankly one of torsion of a 
tubal pregnancy, the placenta and oval sac 
being found in the tube, the third case of 
Warnek’s (Case 41) was demonstrated micro- 
scopically to be primary caranoma of the 
tube, that of Hennig (Case 7, misspelled 
“Henning”) was a haemorrhagic tubal necrosis 
with fatal rupture which occurred during an 
attack of typhoid, no mention of torsion 
being made, the case of Jacobs (Case i7)was 
evidently one of pyosalpmx in which torsion 
had been gradual as a result of adhesions 
The cases of JVapier (Case 4} and Fochier 
(Ca'^e 36) were probably torsion of ovarian 
cysts Deducting these cases, a total is 
reached of 35 authentic cases reported prior 
to 1900 

Anspach’s detailed study of torsion of tubal 
enlargements which appeared in 1912 lists 
62 cases of torsion of hydrosalpinx He 
includes 31 of Cathelin’s series Four cases 
tabulated by the latter and omitted by 
Anspach, — namely, Russel’s (Case n), Le- 
gueu’s (Case 20), Lejars’ (Case 40) and 
Ricard’s (Case 35) — seem to be sufficiently 
authentic to warrant their inclusion, giving a 
total of 65 cases on record before 1912 

Any attempt to tabulate an accurate list 
of cases since 1912 is complicated by the 
numerous cases of torsion of the normal tube 
reported during the past decade The ques- 
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Fis ! Cro 4 S section of tubsl mass just disUl to 
strangulation showing isthtnal portion of tube, and coiled 
beneath it the collapsed walla of the distended ampolliry 
segment Note massive hxmatosalpine (Case t ) 


lion resoKeij itself of course into one of 
authenticit} of nomenclature which case* 
if an> represent torsion of normtl tubes and 



lie 4 Photomicrographs through lube wall diowing 
separation of muscle hbers b> blood distention of villus 
(by bl«>^) and thrombosis ol vessels (Case a ) 



Tig * (left) Anterior view of twisted hydrosalpinx 
shoning charactensCic retort shape (Case 2 ) 

Fig 3 Posterior view of twisted hydrosalpinx showing 
typical distention of ampullary portion (Case 2 ) 

which torsion of h> drosalpinges? While in 
many cases this is easy of answer in some it is 
impossible Writers who insist th^t torsion of 
normal adnexa does occur support their 
attitude on the ground that many of the 
cases are seen m virgins and particularly in 
girls of puberty age in w horn an already exist 
mg hydrosalpinx would seem unlikely more 
over at operation no adhesions or other 
evidence of ontecedent pathological changes* 
are found The earlier writers, particularly 
Anspach hold to the view that in such cases 
the tube IS the seat of an h> drosalpint before 
torsion and that it is converted into a hxma 
tosalpmx as the result of twisting They ex 
plain the existence of a hj drosalpinx in vir 
gins and in patients who giv e no history of 
pelvic inflammation on the following basis 
(a) It may occur as a sequela of a vailv a 
vagimtis in childhood which persists in 
latent form until puberty and then produces 
involvement of the tube which is not recog 
mzed, (b) it may be the late result of an un 
recognized salpingitis which has occurred in 
the course of one of the exanthemata, (c) it 
may be the result of an attenuated tuber 
culous infection When it is recalled that 
unilateral hy drosalpmges are occasionally seen 
without other pathological changes and that 
torsion of a normal tube immediately produces 
an identical picture, namely, hydrosalpinx and 
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hiematosalpinx, the difficulty of distinguish 
mg betv,een torsion of a hydrosalpin\ (m 
certain cases) and torsion of a normal tube 
becomes apparent In either instance the 
operative findings might be the same, namely 
a massn e distention, usually of the ampuilar> 
portion of the tube v.ith hydrosalpinx 
haimatosalpinx and a bluish discoloration due 
to passive congestion Although various argu- 
ments may be adduced to support both sides 
of the question, no absolute proof or disproof 
of either contention seems available and the 
problem remains apparently an open one 
While difficulty of definition therefore 
renders unprofit ible, if not futile, any effort 
to list accurately the cases of torsion of 
hydrosalpinx since 1912, an approximate 
impression of the recorded cases may be 
obtained from the following hst of writers 
who have, during this penod, reported one or 
more cases designating them ts torsion of 
hydrosalpinx Whitacrt, 2 cases, Lorv, 2 
cases, Perrin, 2 cases, Tourneaux 2 cases, 
Sampson, 2 cases, Stem, Roeder, Nash, Jauch, 
Mayer, Heclley, Pirtaux, Cavagnts, Peraire, 
Rubsamen, Lop, Polak, Montgomery, each i 
case, Guyot, Pnneetau, and Mignan, i 
case, Berquet and Romnay, t case, Mouchette 
and Penlhat, i case 

A minimal estimate is accordingly reached 
of 91 cases of torsion of hydrosalpinx on rec 
ord to date That the true incidence is higher 
than this figure yyould indicate is suggested 
by several facts Of particular interest in this 
regard is the frequency with which individual 
operators have met and recorded two or more 
cases Lejars alone reported 8, H Hartmann 
5? Legueu 3, Pozzi 3, numerous writers have 
recorded meeting 2 cases Not onlv is this 
^0 argument against the likelihood th it the 
condition 15 rare, but it suggests the possi- 
bility that individuil cases have not been 
reported because it did not seem worth while 
to report single cases when several wnlers 
had already recorded meeting multiple ones 
bubstance is lent to such a belief by the fact 
mat commentators on case reports hive in 
several instances referred to one or more 
^ses which they had met but not recorded 
(bampson, 2 cases, Folak, Montgomery) 
the following 3 cases of torsion of hydro- 


salpinx, which occurred within 3 years in a 
relatively small scries of 640 gynecological 
operations, would seem further to indicate 
that the condition is more frequent than is 
generally believed 

CASr I (Hosp No 9346) A married Chinese 
woman igt 41 entered the Peking Union Medical 
College Hospitvl on October 30 1924 complaining 
of pain in the nght lower abdominal quadrant of 
10 days duration 

The patient had always enjoyed good health 
\lthough married since the age of 17 she had never 
been pregn int She denied venereal infection but 
had alwavs had a certain amount of leucorrhosa, 
worse during the past year, most marked oince the 
onset of the present illness Menstrual history 
apparently normal Last menstrual penod, October 
2-, 1924 

Ten days prior to admission the patient evpen 
enced a sudden attack of pain in the right lower 
quadrant This yyas only moderately severe and 
soon subsided She noted afterward, however, a 
mass in the lower abdomen Tiye days later she 
again suffered pam in the right lower quadrant, this 
time stabbing m character and sufiiciently severe to 
cause her to go to bed Although nauseated she did 
not vomit The pam, with occasional brief remis 
sions persisted until her entry into the hospital 

Although crying out occasionally with pam the 
patient s. general condition was excellent Tempera 
tore, 376, pulse S4, respiration 20 white cell 
count, 10000 Examination revealed the following 
positive findings there was a definite bulge of the 
lower abdomen especially on the right side Over 
this area both voluntary and involuntary muscle 
spasm was present with exquisite tenderness even 
on slight pressure On vaginal examination a soft, 
globular mass about 15 centimeter:, in diameter was 
palpable in the right fornix 

Pre operative diagnosis torsion of ovarian cyst 
\t operation the right tube was found twisted 
clockwise, two and one half times The point of 
torsion was about 2 centimeters from the uterine 
end of the tube the distal portion of the tube being 
distended into a thin walled, purplish mass, 15 by 
8 by 8 centimeters The ovary was not involved in 
the torsion A few nimv adhesions easily sepa 
rated, attached the tube to surrounding structures 
The left tube was aLo the seat of a hydrosalpinx 
Bilateral salpingectomy was performed There was 
an uneventful recovery 

Pathological examination showed hydrosalpinx, 
massive hccmatosalpinx and acute pen&alpingitis 
(Fig i) 

Case 2 (Hosp No 12102) A married Chinese 
woman, age 29, entered the Peking Union Medical 
College Hospital October 26 1925, complaining of 
pain m the right lower abdominal quadrant of 24 
hours' duration 

The patient had alwavs enjoyed good health with 
the exception of an attack of measles at the age of 
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16 accompanied by a cough and hxmoptjsis 
Although married at the age of 16 she had ne\er 
been pregnant Venereal infection denied Men 
strual history apparently normal Last menstrual 
penod October 4 1925 

At I pm on the daj prior to admission tihile 
lifting a chair the patient was suddenly seued with 
severe stabbing pain in the loner right abdominal 
quadrant associated with nausea and \onuting 
The pain increased in seventy until at 3 p m it was 
said to be agonizing She felt weak but there was 
no sudden sensation of collapse ^^lth occasional 
shght remiasions the pain had persisted until ad 
mission into hospital 

The positive findings on examination were 
tenderness and rigidity over the right lower quad 
rant with a palpable mass extending from the pelvis 
on the right side to a point about 1 centimeter below 
the level of the umbihcus Vaginal examination re 
V ealed a tender fluctuant mass about 1 3 centuneters 
in diameter m the right fornu General condition 
ercellent Temperature 3 6 pulse 76 respiration 
a white blood cells 11600 

Pre-operative diagnosis torsion of ovarian c>st 
At operation the right tube was found twisted 3 
times counterclockwise at a point about 3 centi 
meters from the uterine end The distal portion 
was distended into a glistening bluish mass iz 
by 10 by 10 centimeters The ovary was not in 
volved in the torsion There was no evidence of 
aiUesioQs Ihe left adnexa as well as the other 
pelvic structures appeared normal Right salpin 
gectomy Uneventful recover} 

Pathological examination showed b}drosalpiQX 
and b*matosalpinx (Figs 2 3 and 4 ) 

Casb 3 A married Chinese woman age 23 
7 K months pregnant entered the Douw Hospital 
Peking on January 3 1923 complaimng of pain in 
the right lower abdominal quadrant of 3 days 
duration 

Her past history was unimportant She had never 
hitherto had pain in the right lower quadrant Her 
last menstrual penod had been May 24 1922 this 
being her first pregnancy The course of the 
gestation had apparently been normal 

Three days pnor to admission she was seized with 
severe pain in the right lower quadrant associated 
with nausea and vomiting The pain radiated down 
the nght leg She came to the hospital thinking she 
was having a prolonged and perhaps obstructed 
labor 

Examination revealed marked tenderness and 
muscle spasm over right lower quadrant \aginal 
examination revealed marked tenderness high in the 
nght formx the presence of the fetal head in the 
pelvis obscured further findings Her general con 
dition was good Temperature, 37 a pulse 90 
respiration 24 j . a*. 

Pre-operative diagnosis acute appendicitis At 
operation done by Dr J H. Liu of the Pwng 
Umon Afedical College the nght tube was found 
twisted close to the utenne end and the distal por 


tion massiv el> distended w ith blood The ovary lav 
as a swollen almond shaped sac on the wall of the 
distended tube The operation being done through a 
McBumey incision it was impossible m the presence 
of the pregnant uterus to inspect the opposite 
adneta Right salpingo-oophorectom} Uneventful 
recovery Normal deliver} s weeks later 

Pathological examination showed hvdrosalpxnx 
hxmatosalpinx and cysts of ov ary 

The cases present several features of inter 
cst They illustrate clearlj the cbnical 
sunilantj between torsion of hjdrosalpmges 
and torsion of ovarian c>sts, but bear out the 
observation of Roeder and others, that the 
general picture is much less alarming when 
the lube rather than the ovar> is twisted, it 
will be noted that although duration of 
torsion m our cases varied from 24 hours to 
5 dajs, none of the patients exhibited elevated 
pulse rate or other evidence of shock. This 
seems to be a differential diagnostic point of 
some importance Case 2 ts of interest as 
etemphfying the t>-pe of condition that is 
frequently reported as torsion of the normal 
fallopian tube the patient was nulhparous 
and there was neither bstorj nor sign of 
antecedent pathological change in the pelvis 
We are inclined, however until torsion of the 
normal tube becomes a more soundl> estab 
lished entity to consider this as torsion of a 
h>drosalp3nx Cas es occ urring in conjunction 
withpregnancj as Ca'se j, have been reported 
bj Hartmann, fifth month, W’’ard, fourth 
month, and Peraire third month In a case 
reported fay Pinard and Paqua> the patient 
after suffering sev ere attacks of lower abdomi 
nal pain during late pregnancy was operated 
upon a few dajs after dehverj and torsion of 
a h>drosalpinx found In Aulhorn’s case 
reported as torsion of a normal tube there 
was a 3 months’ pregnanc> In all of our 
cases the torsion involved the nght tube, 
while this may be partl> a matter of coinci 
dence, our present knowledge of the condition 
indicates that it occurs much more frequentlj 
on this side 

BIBLIOGRAPHY 

I Ai\SPACii B M The torsion of tuba! enJargements 
with especial reference to pyosalpinx Am J 
Cfet 2912 livj p 5 jj -95 Djscossjcai by Mont 
gomery Polak and Sampson p 271-72 



EASTMAN TORSION OF HYDROSALPINX 


147 


Arthur, Dr , of Forselles Uebcr Axendrebung der 
Tube Deutsche Ztschr f Chir , 1S98, xlvui 
19S-208 

3 AuLUORN Spontane Stieltorsion normaler Adnexc m 

der Scln%angerschaft Zentralbl f Gjuaek , 1900, 
No 16, p 538 (Cited by Anspach ) 

4 Bell.R H Torsion of the pedicle in h\drosalpmx 

J Obst & Gjtitc , Brit Lmp , 1904 No s, p 514 

5 Berquet and Romna\ H>drosalpinx b. p^dicule 

tordu Bull et mSm Soc anat de Par , 19SI \ci 
p 300 

6 Bland Sutton, J Salpingitis and some of its effects 

Lancet, 1890, 11, 1146-48, i'*o6-o9 

7 Cathelin, Fern vnu De la torsion des h> drosalpinx 

Rev d chir , 1901, xxiii 253- 8 406-439 

8 CwAGNis G Sopra una forma rara di ematosalpingc 

contorsioneawiataallaamputazione Riv \eneta 
disc med , 1913, Iviii 16-30 (Article not seen ) 

9 Darner Torsion of the normal fallopian tube Am 

J Obst , 1926, XI, 368-‘377 

10 Delbet, P Cited by Hartmann and Rejmond 

11 Guyot, Princetau, andMAGNW Accidental torsion 

of a large hj drosalpmx Bull d obst et de g\Ti6c 
de Pans, 1926, xv, 128 

I FocniER Lull Soc chirurgie, Ljon, 1900, 10 hfai 
(Reported bj Cathelin loc cit ) 

13 Fritsch, H Die Rrankheiten der Frauen Berl 

1894 (Reference not seen Reported by Cathelin, 
loc Clt ) 

14 Hartiiann Torsion des salpingites Comp rend 

Soc obst, g>n£c et p<.d , 1900, Feb p 28 
reported m Ann nn6c et obst 1900 hii 313-15 

15 Hariuanv, H , and Reymond F La torsion du 

t i.dicule des salpingo o\ antes Ann gynec et 
obst , 1898 1. 161-178 

16 Idem Note sur la torsion du pedicule des salpingo 
ovantes Ann gyn6c ctdobst, 1894 xhi p 172- 
187 

17 Hedley, J P H%drosalpinx Mith torsion of pedicle 
Proc Roy Soc Med , % ol 1 Part 2 — Obst & 
Gynec Section, p 05-96 

18 Hennic Hcmorrhagische TubenneLrose Zentralbl 
f Gjuaek , 1893, XMi, 728-29 
ig IlrRST, B C Torsion of the fallop an tube Am J 
Obst 1896, xxxiii 263-64 

0 Jacobs C Umfangreichcs Fibrom doppelscitige 
P>o Salpinx Zentralbl f Gynaek, 1896 icx 
^ I 83-84 

21 Jauch, F j Acute torsion of a hydrosalpinx Bnt 
M J , 192 , II, 83-84 

22 Lecueu F , and Chabry De la torsion des salpingi 
tis Rev g>n6c et chir abdom 1808 Ji 11-14 
23 Lecueu, F La torsion des salpingites Presse mtd 
1900 \iu 37-46 

24 Lejars Des torsions tubaires Gyndc 1019 Jan, 
P 70 and Compt rend soc d obst et de gyn6c 
ct de pxd de Pans, 1909 xi 342 
J Idem Un nouveau cas de torsion de la trompe 
G>ti6c 1910 p 76 and Compt rend soc dobst, 
degyn6c etdepad de Pans, 1909 xi 357 
0 I OP Hydrosalpinx torsion du p£dicule Gar d 
h6p de Parts, 1911, Ixxxiv, 1496-1498 (Articlenot 
seen ) 

27 I^RY G Deux cas de kystes salpiens a ptdicules 
0 Gyn£c et Obst 19 o, xi 125 

s Martin, A Eine Tubarschvvangerschaft nut Sbcl 
torsion Zentralbl f Gjnaek , 1893, x\)i, 213-214 
alsoGesellsh f Geburtsh u Gynaek 1893, Feb 10 


9 Mayer L Twisted hematosalpinx simulating nip 
ture of a tubal pregnancy Bruxelles m£d , 1925 v, 
871 (Article not seen ) 

30 MontgosieRY See Anspach 

31 MouaiETTL F and Perilliat A Hydrosalpinx 

volumineux tordu sur son pfdicule Rev franf de 
g>n£c et d obst 121, xvi, 577-593 
3 Naiier, A D L Specimen of axial torsion of a right 
parovarian cyst Tr Obst Soc, Lond , 1892 
\xxiv 1 24 

33 Nvsii W C Hematosalpinx and pjosalpinx with 

torsion of the right fallopian tube Lancet, 1922, 
cu 78 

34 Plraire, M Volummeux hydrosalpmx a p£dicule 

plusieuTs fois tordu Pans chir, 1912 i\, 635- 
17 

34 PtRRiv Deux cas de torsion d hydrosalpinx lyon 
chir 19 2 xix II -15 (Article not seen ) 

36 PiNVRoandPvQUAY Torsiondep^diculedunhydro 

salpinx droit Compt rend soc dobst, 

gyn£c pM Pans, 1901, October (Cited by 
\nspach ) 

37 I iRtALX Report of a case of torsion of the pedicle of 

a hydrosalpmx Arch m£d beiges, 19 6 Ixxiv, 
161 (“Uticle not seen ) 

38 Polar J 0 See Anspacli 

39 lozziS Note sur quatre nouveaux cas de torsion de 

li trompe kystique Rev gyn^c ct chir abdom , 
T900 n 195-206 

40 Praeger, j Ueber Stieldrehung der Eileiterge 

schvvuelste Arch f Cynaek , 1899, hut, 579-92 

41 Ricvrd Onz h6n civ ils ct nulitaires, 1900 April '•e 

p 483 (Cited by Cathelin) 

4"’ PoEDEP C A Hydrosalpinx with twisted pedicle, 
report of a case J Am M Ass 1921 kn, 515 

43 Rudsaxien Stieldrehung bei Hvdrosalpinx Zen 

tralbl f Gynaek 1919, xlm, 343 

44 Sampson, J A Sec Anspach 

45 Sanger M Ueber haemorrhagische Tubennekrose 

Zentralbl f Gynxek , 1893 xvii, p 7 7 

46 Sinm and Butler Concerning torsion of the 

uterine adnexa occurring before puberty Am J 
Obst &. Gynec, 1921, 11 507-521 

47 Stein A Hydrosalpinx with twisted pedicle simulat 

mg ectopic pregnancy Med Rec New York 1918, 
xciu, 70 

48 SroRER Malcom Bilateral torsion of the fallopian 

tubes Boston M &. S J , 1906 cliv 28s-'»88 

49 Stsoganoef Soc dac et gyn Samt Petersbourg, 

1893, p 1095 (Cited by Cathelin ) 

50 Taylor, J W C^st of the fallopian tube hemato 

salpinx double haimatosalpinx Bnt Gynaic J, 
1893-1894 IX 418-420 

$1 Tourneaux j P Deux cas de torsion d hydro 
salpmx Bull Soc d obst et de gyn£c de Par 

1923 XU. S81M583 

5-» Veit J Ueber Hematosalpinx Zentralbl i Gynaek, 
1891, XV, 444 

53 \\ VRO Twisted pedicles Am J Obst , 1910 bm, 

639 

54 Warner L Trois cas de tumeurs des trompes com 

pliqu6es de la torsion du p6dicule Reported in 
Ann gymSc et obst 1894 p 33 S '336 

55 WuiTACRr H J Hydrosalpinx with twisted pedicle 

J Am M Ass 1916, Ixvi 1614 

ForLterature dealing with torsion of the normal tube, 
sec Smith and Butler (46) and Darner (9) 



148 


SURGFRY GYNECOLOGY AND OBSTETRICS 


RECENT ADVVNCES IN OUR KNOWLEDGE OE HYDATID DISEASE 

Eauvococcus Cvsts* 

L E B\RNnTT C G TRCS (Enc) FACS Duvedw Vew Zfalwd 

Em t Vi (r^rofS g ry Ua tjrofOug 


W HEN asked to address this asacm 
bh of American Surgeons on some 
scientific topic of importance I 
thought that I might possible interest you 
for m> allotted term of 20 minutes b\ talk 
ing about some of the recent advances that 
have been made m our knowledge of hydatid 
disease 

W e all know that hy datid disease ex 
tremely rare in North \menca just as it is in 
Great Bntain but in manv parts of South 
Amerca notably the Argentine Republic 
Uruguay and Paraguay where the American 
College of Surgeons, has many representatives 
hy datid disease is so common and is increasing 
so rapidly as to constitute a national peril 
The leading surgeons m these countnes count 
their cases not m twos or threes but by the 
thousand 

In several other parts of the world c»pe 
cially where sheep raising is a prominent m 
dustry h\ datid disease is of frequent occur 
rence both m man and stock animals In 
Iceland m Australia and m my country New 
Zealand surgeons can count their cases at 
any rate bv the hundred and in many other 
parts of the world particularly in Central and 
Southern Europe and the Jlediterranean 
littoral hydatid disease is fairly common 
The literature dealing with this remarkable 
parasitic m ilady has been vastly increased of 
late years by innumerable contributions from 
workers m all these countnes I gratefully 
acknowledge that the author from whom I 
personally have learned most is Professor 
Felix Dev e of Rouen w hose \ aluable researches 
on the txnia echinococcus will I hope shortly 
be published in book form 
In the time at m> disposal I can only touch 
on a few points which ma\ stimulate attention 
to more detailed publications 
At the outset let me remind you that the 
dog which except for other such dog like 
animals as the wolf, jackal and fox is the one 
iReadbt/ etheCIifl 1C gesj fill Am 


and only host for the adult txnia echmococcu 
becomes infected by swallowing the hydatid 
cysts that so often occur m the liver and lungs 
of sheep and other stock animals for you will 
remember that the cy stic stage of txnia echm 
ococcuscan be developed m a large selection 
of animals besides man It is unfortunately 
a common and most reprehensible practice 
among well meaning but ignorant farm work 
ers and shepherds after killing a sheep or an 
ox to throw the raw offal to their dogs for 
food regardless of the fact that this offal v ery 
often contains hydatid cysts and so it comes 
about that in certain countries quite a large 
proportion of the dogs become the hosts of the 
adult tapeworm 

THE TRANSillSSIO'J OF THE IIVDUID PARASITE 
FROM DOC TO irVN 

The adult txnia echinococcus unlike others 
of the ccstode breed is an extremely small 
tapeworm It does not measure more than 
6 millimeters m length and it has never more 
than 4 segments but its lack of stature is 
fully compensated for by its muUiphaly and 
fecundity It can be found m hundreds 
sometimes indeed m thousands among the 
villi of the upper intestine of the infected dog 
and each ripe proglottis as it falls off into the 
lumeu of the bowel carries with it some 500 
fertile ova One can realize therefore what a 
vast number of these o\ a must be passed daily 
m the excrement of the dog This excrement 
IS dried trampled pulverized scattered by 
the traffic of animals and distributed widely 
by wmd and water The hair about the dog s 
body, his paws his muzzle ire contaminated 
and so too must be the wool of sheep and the 
(Xiats of other animals A human being who 
pats fondles and frolics with or otherwise 
handles a country dog or mavbe a sheep, 
runs a deaded risk of getting the ova on to 
his hands, and from the hands to the mouth 
lb an easy and obvious transference In 

C Deg ofS f as M treal Oct be 39 ig 6 
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accordance the usual textbook state- 

ments, I used to belie\e and teach that the 
swallowing of water open to pollution by 
dogs and the eating of raw \egetable material 
such as watercress, lettuce, and celery that 
was liable to contamination by dogs’ excreta 
were the ordinary paths of infection from dog 
to man, but a larger experience has led me to 
change m> opinion I admit, of course, that 
the indirect transmission through water and 
\egetation does happen, but I think it is of 
rare occurrence, whereas the direct contagion 
from the dog to the hands and hence to the 
mouths of human beings is the rule Sheep 
and cattle, horses and pigs pick up hjdatid 
infection with the contaminated herbage they 
eat, rarely I should say from the water they 
drink, firstly because the number of ova likely 
to get into water is comparativelj small, and 
secondl) because such o\a as do getihtowater 
soon sink to the bottom 

From the point of view of proph>laxis 
therefore, the two chief warnings that should 
be e\ erlastingl> drilled into the minds of 
those who ha\e to deal with dogs in a h>datid 
country are 

1 Do not infect >our dogs with the 
h>datid tape worm by feeding them on the 
raw offal of sheep and cattle that harbor 
c>sts 

2 Do not infect yourself with hydatid 
cysts by swallowing the minute invisible eggs 
passed in the motions of infected dogs These 
eggs cling to the coats of dogs and possibly 
other animals and may easily get on to your 
hands and thence to your mouth 

the anatomical location of hydatid 

CYSTS IN HUMAN BEINGS 

In addition to the biological and tissue 
affinities concerned with the selective location 
of all parasites there are some interesting 
anatomical influences concerned with the mi 
gration of the tcenia echinococcus embryos 
After the ova are swallowed the digestive 
juices dissolve the chitinous capsules and 
liberate the contamed embryos Ihese are 
about the size of megalocy tes and are provided 
P'^rcing and burrowing implements in 

be form of three pairs of little specialized 
spincb which enable them to work their way 


through the mucous membrane of the stom- 
ach and duodenum into the richly vascular 
subjacent tissue where thin walled and com- 
paratively large radicles of the portal vein 
are encountered and penetrated They are 
then carried in the blood stream along the 
portal vein to the capillaries of the liver 
Their further progress is hindered by their 
size and b} their spiny projections so that 
thej become in large measure filtered out in 
the hepatic capillaries Deve fed young pigs 
with hydatid ova and found the embryos em- 
bedded in the liver within a very few hours 
after the feeding Dew of Melbourne recently 
corroborated the findings of Deve and also 
reported the discovery of embryos in the 
portal vein 

A proportion of the embryos wriggle their 
way through the hepatic filter and come to 
rejst m the pulmonary capillaries Only a 
few reach the systemic circulation Clinical 
observation reveals that approximately 70 
per cent of human hydatid cysts occur m the 
liver 10 per cent in the lungs and the remain- 
ing 20 per cent in various other parts of the 
body 

This ratio does not hold for all other ani- 
mals, in several of which the pulmonary cysts 
outnumber the hepatic 

THE VERSATILE ROLE OF THE SCOLEX 

From the embryo under favorable condi- 
tions a cyst IS developed and a cyst whicb 
reaches the size of a walnut or a hen’s egg 
(some grow as large as a football) is sure to 
contain myriads of the embryonic tapeworm 
heads called scolices These, if swallowed 
by a dog, develop into adult tape worms, 
but if they remain in the body of man or 
any other intermediate host they may un- 
dergo a metamorphosis into a new generation 
of cysts This used to be stigmatized as a 
biological heresy but its common occurrence 
has been proved absolutely Daughter cysts 
endogenously or exogenously situated in re- 
gard to the parent parasite can develop from 
scolices If the parent cyst bursts or leaks 
into the abdoimnal cavity, the pleural cavity, 
the pericardial cavity, the interior of the heart 
or great vessels, the extravasated scohees, 
wherever they lodge, may form secondary 
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A FIBROLIPOMA CLOSEL\ SIMULATING IN FORM AND LOC\ 
TION A TUMOR OF THE RIGHT KIDNEY, SUBACUTE 
APPENDICITIS 

TIIOM^S S CULLEN MB FACS Bxltimoef 

F m the Gy « I gc lpei». tm tottfee Johns |(oi>Vui II>p t t »nJ C v ty 


T he pitient NM.S a small girl who ex 
hibited signs of digestive disturbance 
with pam in the right lower abdomen 
That she had a mild appendicitis was clear 
She also had a hrm somewhat lobulatedtumor 
in the right abdomen 1 his tumor extended 
well up under the nbs and below reached well 
down within the crest of the ilium Without 
he'^itancv we diagnosed a right renal tumor 
At^operation the tumor was found to be a 
fibrolipomajwhich had developed in (he fat 


just below the right kidnej The right kidney , 
which was normal had been crowded upward 
The subacute appendix was easily removed 
through the floor of the tumor incision 
C H I No 30UO Donna L was seen in con 
sultation with Dr Mary Ingram on March 4 1926 
The child was 6 years old was anaimtc and easily 
tired For the past 6 weeks she had had but httle 
ap;>etite and 3 weeks before admission had vomited 
considerabK after eating some ice cream Shortly 
thereafter she developed an alternoon temperature 
As It was thought she might have worms she was 




, 1 (Tiff nffht was denseli adherent to and extended below the crest of 

r.j, I y fibrohpoma simulating the front view The contour of the tumor 

kidnev C H I The tu^r ^ „ seen from the front resembles a renal growth It pro- 

SiTp »d.J 'i= S rip n. 
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Fig a A iibrolipoma developing m the right renal pocket J H H Gjn Path No 3171S The 
left figure shows the Upomatous growth There are \er> few voxels on the surface The chief point 
0/ fuadoti was at the crest of the thum The right figiure shows (he tumor on section It is composed 
in large measure of fat The fine trabecul* and the whitish areas are fibrous (4/5 actual sise) 


given appropriate medicine Her temperature rose 
two or three degrees She had been in bed for the 
2 (seeks before I saw her 

On examination the child looked undernourished, 
underdeveloped and very an®mic There was some 
tenderness m the appendix region and m the nght 
upper quadrant posteriorly was a hard, firmly fixed 
tumor about 8 centimeters in diameter and some 
what resembling a kidney (Fig i) Above, it ex 
tended up under the ribs, below it reached bclowr 
the crest of the ilium It looked as if we were deal 
mg With a tumor of the right kidne> The child 
was admitted to the hospital on the following day 
The urine was examined, chemically and micro 
scopicalljjon March 26, 27, 28, and on each occasion 
was found to be normal The phthalein output 
show ed no abnormality 

M> colleague, Dr Guy L Hunner, examined the 
patient and dictated the following "The abdomen 
There is sUghtly more fullness in the 
right lateral flank than m the left, this is on vision 
Gn palpation the left kidney is not felt The right 
wdney is apparently the mass filling the right 
5^*^ set completely between the upper 
^le ana the costal margin The hver border is 
Pparentl> in about the normal position and there 
^^'^ection between it and the mass in the 
j. The mass in the tight flank is about two or 
. the size of a normal kidney It is 

tiJn portions an inner triangular por 

non which has its apex just beside the urabiUcus 


and has the consistency of a normal kidney The 
outer portion, making up about two thirds of the 
entire mass, is rather globular m outline, fills the 
midflank region, and has a more firm consistency ” 
C>!>toscopic examination by Dr Hunner showed 
a normal bladder and left ureter As the urinary 
output and the urine itself seemed to be normal, fur 
ther stud> was omitted on account of the child s age 
The hemoglobin was 60 per cent, white blood 
corpuscles ro goo 



Fig 3 A fibrolipoma developing lU (he nght renal 
pocket Gyn Path No 3171S The cut surface of the 
speamen has been stained with scarlet red The fat took 
the red with avidity, the fibrous tissue was much paler 
(natumlsue) 
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Fig 4 A malignant growth in tlie left renal pocket simulating a kidney and appar 
ently from aberrant pancreatic tissue (Schematic drawing made from a sketch fur 
nished by R Campbell Ilegg Later the drawing was submitted to Dr Begg and ap 
proved by him ) 

Operation April 3, 1926 We made the ilium It was entirelj extrapentoneal and 
usual kidne> incision commenang about 2 apparenll> consisted of hard lobulated fat 
centimeters back of the free end of the twelfth After remotmg the tumor and tj mg off a few 
rib and continuing it downward and forward vessels, we opened the pentoneum in the 
toward the syinph>sis We then split the depth of the wound, drew out the caicum and 
muscles and entered the nght renal pocket without difEculty removed the appendix 
The tumor which was somewhat lobulated, which was tied down by recent adhesions and 
was shelled out At first we thought that it which had undoubtedly caused the fe\er 
w as the right kidnej , but as it w as gradually One agarette dram w as laid m the w ound and 
delivered we could feel the normal sized the masion dosed The child made a most 
nght kidney pushed far up under the nbs satisfactory recovery and was discharged on 
The tumor looked like a lipoma It was April 24, 19 6 

adherent by a dense fasaa to the crest of the Path report J H H Gyn Path No 31715 
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The tumor measures 9 5 by 8 by 7 centi- 
meters (Fig 2) Externally it is jelloiMsh 
white in color and has a lobulated surface It 
IS soft m consistenc> 

On section the tumor is seen to be made up 
of fat with fibrous trabeculie passing in all 
directions (Fig 2) All portions of it save 
the fibrous trabecul'e, take the scarlet red 
stain (Fig 3) The tumor is a typical fibro- 
hpoma 

This is the only case of this character with 
which we are familiar We felt almost certain 
that wc were dealing with a right renal 
tumor and not until we had opened up the 
nght renal pocket did w e suspect the fibro 
lipoma 

After the tumor had been removed it was 
ver> easy to cut the peritoneum in the floor 
of the incision and to deliver and remove 


the subacutelj inflamed appendix which had 
given rise to all the s>raptoms, the indiges- 
tion, the localized abdominal pain and the 
fever The tumor had occasioned the patient 
no real inconvenience 

Note — Vs this short article rvas going to press 
R Campbell Begg of Wellington New Zealand told me 
of a most interesting case that had come under his care 

The patient was a woman 3 >ears of. age She had a 
tumor in the left lovn which was supposed to be enlarged 
kidney There were no urinary sjmptoms The tumor 
was well encapsulated and had an attachment which 
passed forward behind the peritoneum The left kidney 
was normal (Eig 4) On section the tumor was gra> ish 
white with strands of thickened stroma passing through it 
There were two or three hemorrhagic and degenerated 
areas In the capsule of the tumor at the upper pole 
was a small piece of typical pancreatic tissue The tumor 
Itself which was well encapsulated was an adenocarci 
noma 

llegg thought that this adenocarcinoma in the retro 
pentoneal space just below the left kidney was due to 
malignant degeneration of misplaced pancreatic tissue 
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SIMPLE UNCOMPLICATED ROTARY DISLOCATION OT THE ATLAS' 


By R ir J \CkSOV M D ; 

I N 1Q07 Corner dre^ attention to the fact 
that rofarj dislocation of the atlas is far 
more common than it is genenllj sup 
posed to be wd emphasized the absence of 
neurological sjmptoms or findings in many 
cases during the earlj weeks or even months 
subsequent to injurj In reporting 2 cases of 
his own and 18 from the literature most of 
the latter being diagnosed at necropsy and 
manj of them associated with fractures of the 
odontoid he suggested that cases of simple 
rotary dislocation were being overlooked 
He then gave such a lucid description of the 
mechanism of the acadent and the physical 
findings that one could not fail to recognize 
the condition when confronted with a patient 
so afflicted Since Corner s article there has 
been published an increasing number of 
papers on the subject most of which are sm 
gle Case reports with discussions From the 
literature available to me I have been able 
to collect about •»7 cases 0/ simple, uncomph 
cated rotar> dislocation of the atlas 
Shortlj after reading Corners article, we 
had the opportumtj of seeing and recognizing 
the Condition of rotar> dislocation of the atlas 
m a girl aged 1 1 > ears since then vve have had 
3 additional cases In no inst'ince has the 
correct diagnosis been surmised b> the physi 



p, I (left) Characterislicattitudeof IbeheadfCasei) 
Fig 2 Deviation of the spine of tlie axis 

P 5 tfd at the meet jolHi W t 


Acs Madisov VViscovsdj 

Cians previously m attendance When the 
mind IS not attuned to the po«sibihtj of the 
presence of a rotarj dislocation of the atlas it 
cannot be expected to regi ter the correct 
diagnosis The general practitioner w'ho as a 
rule has the first care of the case, \ ery seldom 
if ever has his attention directed to the subject 
m the journals which are available to him 

As the title indicates I shall limit my re 
marks to the lesion of simple umcomplicated 
rotary dislocation of the atlas, omitting the 
subject of concomitant fracture or disloca 
tion of other cervical vertebra? except the 
odontoid process of the axis My object is to 
focus attention on the fact that simple rotary 
dislocation of the atlas is often undiagnosed 
becau e it may be produced by accidental 
violence of such a minor nature that the at 
tending physician fails to conceive of the 
possibility of Its presence Complications due 
to the action of more violent forces with 
resultant associated fracture^ and additional 
dislocations present such outstanding features 
of injury and neurological disability as to 
demand prompt surgical consultation and 
\ ray examination which leads to a suspicion 
at least of the true nature of the lesion 

MECHANISM OF DISLOCATION 

A bnef review of the anatomy of the atlanto 
axial region recalls the functional limitations 
of the articulations clarifies the vision of 
what may take place when undue strain is 
placed upon them in an unguarded moment 
and leads to an explanation of the sy mptoma 
lology 

The lateral joint surfaces between the atlas 
and axis are oval shaped and practically 
plane these joints are essentially of the sliding 
or gliding type Their surfaces are directed 
slightly downward forward and outward 
those of the atlas resting upon the two op 
positely inclined planes of the axis The 
capsular ligaments uniting the margins of the 
articular facets are unusually voluminous and 
lax The mam function of these joints is to 

ociat D I th OcCoI>«r 4 6 19 6 
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Hg 3 Lateral vjevk before and after reduction 


permit rotary ino\ements of the ocaput upon 
the axis to a normal extent of degrees 
(F>g 6) 

The tension of the muscles used in rotating 
the head holds the joint surfaces m apposition 
and helps to maintain movement \vithin 
normal limits Our heads during our conscious 
states are, so tar as these articulations are 
concerned held firmlv by muscular action 
Under deep general anesthesia or at a con 
scious moment when this guarding muscular 
action IS in abe> ance, the head may easily be 
rotated to the full functional limitation of 
these articulations, just short of a rotary dis- 
location At such a time the unexpected 
application of force of a nature so minor that 
It would normally be effectually opposed by 
the joint guarding muscles, may, owing to the 


“flying start” of the head (Corner), result in 
a rupture of the capsular ligament of one of 
the atlanto axial articulations and a slipping 
forward of the articular facet of the atlas onto 
or over the anterior marginal lip of the facet 
of the axis Such is the mechanism producing 
a unilateral rotary dislocation of the atlas 

ANATOMICAL CHANGES IN ROTARY DISLOCATION 
In a dislocation of this type there are 
changes in the relative position of the lateral 
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Lig 4 Same patient after reduction of dislocation 


Fig 5 Normal odontoid 
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Fig 7 (left) Rotary dislocation as seen fromabove showing anteriordisplacement 
of the right side of the atlas on the axis 4 indicates the odontoid process and £ the 
superior articular facet of the avis 

hig 8 This speciBien evplaiDs the changes in the nail of the pharjmv A the 
nght transterse process of the lateral mass of the atlas is displaced forward and the 
left has slipped back making the iindcrlymg portion of the axis relativelj prominent B 

masses and trans\erse processes of the atlas ti\ely prominent that portion of the axis 
and axis, and of the spine of the axis xvluch which lies immediately below 
if detected, will greatl> aid in the dixgnosis These two points may be ascertained bj a 
The trans\ erse process and lateral mass of digital, pharj ngeal examination when it is 
the atlas on the side of the dislocation are possible to insert the examining finger 
displaced fonvard (Fig 7) In a normal subject the transverse process 

The transverse process and lateral mass of of the atlas may be felt on deep palpation with 
the atlas on the side opposite the dislocation the finger midway between the mastoid proc 
slip somewhat backward, thus making rela ess and the angle of the jaw In rotary 
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Tig 9 Tig 10 I«g II Dg I 

Tig 9 Characteristic attitude of the head (Case ) Iicii Deviation of the spine of the axis 

Tig lo Digital pharyngeal examination Iig n Palpating the transverse process 



Fig 13 Modified Bmnie method of extension with 
laparotomy sheet 

Fig 14 Extension and counter traction 


dislocation the txansveise process may be 
plainly felt on the side from which the heid is 
turned On the opposite side the finger sinks 
m deeply and fonvard, as the trans\ erse proc- 
ess has m these cases been displaced back 
ward We have not been able to \en{> this 
point, as noted by Corner, in all our cases 

Normally when the head is turned to the 
right, the right atlanto axial joint is fixed 
and the left moxes, and vice versa If the 
left side 15 dislocated, the head can rotate only 
a little to the right, the right atlanto axial 
joint is fixed and tfie left mo\es, and xice 
xersa The chin will point to the side on 
which the transverse process is rotated back- 
ward 

The spine of the atlas is deviated to the 
side from which the head is bent The more 
prominent it is, the more likely is the pres- 



fig 16 Application of cast after reduction 

cnce of fracture of the odontoid with forward 
displacement of the head 
While m the majority of cases of simple 
rotary dislocation of the atlas the odontoid 
process is not fractured or displaced, it is very 
important to ascertain its condition before 
manipulative reduction is attempted This is 
by no means easily done At least, in our 
experience it his not been possible always 
accurately and definitely to determine its 
corwUtion by roentgenological studies (Fig 
S) As stated abov e, the odontoid process is 
as a rule not fractured in the type of rotary 
dislocation under discussion Traumatic for- 
ward or backward dislocation of the atlas has 
been considered possible only after (i) frac- 
ture of the odontoid, (2) rupture of the trans- 
verse ligament, or (3) slipping of the process 
beneath the ligaments 
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Roentgenological findings The statement 
le occasionally made m case reports and m 
discussions that the true nature of the lesion 
when suspected ma> easily be verified by an 
\ ray examination This is to be accom 
plibhed first by a lateral view which mil dem 
onstrate the altered position of the atlas and 
second by an anteropostenor xnew through 
the mouth which will clear up the question of 
the integrity or fractured condition of the 
odontoid process. We have found it impos 
«ible m any of the 4 ca«es which we ha\e 
had to open the jaws suffiaently wide to 
permit a satisfactor> anteroposterior \iew 
The lateral view when clear and deasivc 
satisfactonlj re\eals the position of the atlas 
(Fig 3) But m some cases painstaking 
study IS necessary to arrive at even a probable 
estimate of the condition of the odontoid As 
several weeks had elapsed m all our cases 
between the receipt of the injury and the ex 
amination we have assumed when in doubt 
that the odontoid was intact or reunited 

TREATMENT 

In view of the fact that successful closed 
reduction has been made by manipulation 
several months after the dislocation it would 
seem advisable ev en m the absence of direct 
evidence of injury to the odontoid to delay 
active attempts at reduction at least 3 or 4 
weeks In the meantime light constant ex 
tension by aid of a jurj mast weight and 
pullej , or plaster of Pans cast may be ap 
plied Undoubtedly some of the slighter 
degrees of rotaiy didocation will be reduced 
bj these measures 

When unilateral rotary dislocation of the 
atlas is present every possible effort should be 
made to reduce it \\ hen the odontoid proc 
es,s IS thought to be intact the majonly of 
writers advocate the administration of a 
general anesthetic In a number of cases 
spontaneous reduction may occur when the 
muscles are relaxed In others gentle traction 
on the head and rotation will bring about 
the desired result Walton called attention 
to the fact that extension alone or accom 
pamed by rotation, is an inefficient and some 
^^hat dangerous procedure, and advocates 
first freeing the dislocated articular facet of 


the upper vertebra from its position Whether 
this upper articular process has simply caught 
on the apex of the process of the vertebra 
below, or slipped forward into the anterior 
notch IS a difference only of degree It should 
first be lifted free and then rotated into place 
domolateral flexion followed b> rotation 

In our second case the abov e methods were 
unsuccessful and we adopted a method used 
1 ^ Binme with success in a case of dislocation 
of the sixth cervical vertebra The patient 
was placed in a sitting posture on a chair with 
the head thrust through an opening in a strong 
laparotomy sheet, the opening m which was 
so reduced m size by sutures of strong cord 
that the edges fitted snugly around the base 
of the occiput (Fig 13) Two attendants 
standing on operating tables drawn alongside 
the chair were able as directed to exert ver> 
powerful extension on the head Counter 
extension was maintained b> the hands of 
other assistants bearing down on the patient a 
shoulders (Fig 14) At the moment when 
the cxtensiv e force was so great as practicallj 
to lift the patient from the chair, the rotary 
manipulative efforts which were being made 
at the same time resulted in a reduction ac 
companied b> a click so audible that it could 
be heard in all parts of the room (Fig 15) 
This reduction was accomplished without an 
anaisthetic W e hav e since used this method 
successful!) in two other case^ 

When as must occasionally happen re 
duction cannot be accomplished by the closed 
method the question of the advisability of 
open reduction arises While it is true that in 
some unreduced cases the patients seem in 
lime to accommodate themselves to the al 
tered oinditions without v erj evident deleter! 
ous effects practically all of the contributions 
on the subject emphasize the danger of sudden 
death from an increase in the degree of dis 
location, or to the onset of mjelitis In 1906 
Corner stated that operative treatment un 
less to relieve pressure on the cord was not 
likely to be of much use In the same > ear 
Mixter and Osgood devised and performed an 
operation in a case of unreduced rotary dislo 
cation of the atlas 

* A linear 4 inch inasion was made m the 
median line of the neck and earned dow n until 
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the hooked spine of the axis w as defined Next 
the posterior arch of the atlas forwardlj dis- 
placed was sought and exposed With an 
aneurism needle a stout braided silk soaked 
m compound tincture of benzoin was passed 
about this posterior arch between it and the 
spinal cord While forward pressure on the 
anterior arch was exerted through the pharynx 
traction was made on the posterior arch 
There was firm resistance to replacement and 
only a slight amount of reposition was 
accomplished This was maintained, however, 
and the atlas firmly anchored by tying the 
silk band about the hooked spinous process 
of the axis ” The patient wore a supporting 
apparatus for 2 months after the operation 
and 2 years later was without symptoms other 
than slight stiffness, and led an active life 

In 1918 my brother, Dr James A Jackson, 
performed successfully an open reduction in a 
girl 1 1 y ears of age, after repeated attempts by 
extension and manipulation under full myes- 
thesia had failed (Case 1) The'^e 2 cases are 
the only ones m which open operation was 
performed so far as I have been able to ascer- 
tain from the literature available to me 

REPORT or CASES 

Case i (35700) Mis- H , aged 11 years came to 
the Chmc because of pain and stillness in the neck 
with inability to open the mouth be>ond a \ery 
limited extent Three months prexious to admission, 
while the child was playing in the school yard an 
oldfr pupil accidentally ran into her and she was 
rath“r violently throw n to the ground the front and 
side of her head striking the earth forcibly The 
above svmptoms appeared immediately During 
the intervening 3 months she had been under treat 
ment by the home physician for “sprained neck 

Rotary dislocationoftheatloswabsuggestedby the 
characteristic position of the head (Fig i) Onpalpa 

tion the Spine of the axis was found to be more 
prominent on the side from which the head was turned 
2) and the transverse process of the atlas 
was palpable on the side of the dislocation while 
on the other side it could not be felt It was not 
possible to make a digital, pharyngeal examination 
until the child was under full amcsthesia when the 
characteristic changes in the pharyngeal contour 
were easily detected Lateral X ray plates showed 

clearlv the dislocated atlas (Fig 3) Theodon 
toid process appeared intact No neurological 
svmptoms were present, except the persibtent 
occipital neuralgic pains 

Under general anssthesia every effort was made 
at reduction without success and as a second at 


tempt a week later was also without result, Dr 
James A Jackson devised and performed the follow- 
ing operation A \ inch linear incision was made 
from the base of the occiput downward in the median 
line of the neck The spine and posterior arch of the 
axis were exposed, and also before the operation was 
completed, the posterior aspects of the lateral 
atlanto axial articulations Lion jawed bone clamps 
were applied, one to the spine of the axis and the 
other to the posterior arch of the atlas (Fig 20) 
The operator grasping these clamps firmly, at 
tempted by a process of “wiggling” and rotary 
motion to reduce the dislocation, dorsillexion was 
done during the maneuver by an assistant who also 
rotated the occiput after the method of I\alton 
Repeated unsuccessful attempts were made to dis 
place the dislocated facet of the atlas from the 
intervertebral notch where it was lodged The 
operation was about to be given up as futile when 
during a final trial a loud click was heard Im 
mediately the stiff non rotating character of the 
head and neck changed to that of normal rotation 
A strong loop of kangaroo tendon w as placed around 
the posterior arch of the atlas and anchored to the 
spine of the axis to prevent a possible recurrence of 
the dislocation The wound healed bv pnmarv 
intention A plaster of Pans cast embracing the 
bead, neck and upper thorax was applied im 
mediately after the operation and worn for 3 weeks 
The child made an uneventful recovery (Fig 4) 
Case 2 (19167) Mr W , aged 63 years, came to 
the Clinic March 29, 1918, with complaint of pain 
and stiffness in the neck and limitation of rotary 
motion On attempting to turn his head he had 
noticed marked increase in pain and had the sensa 
tion of a slight click This caused intense pam and 
he had great difficulty in getting his head back to 
the original position He had had trouble in eating 
as he could not open his mouth properly The 
symptoms appeared immediately after he fell down 
i4cellarstairs6 daysago In falling, his left temporal 
frontal region struck on one of the lateral abutting 
walls of the areaway He had been treated for 
sprained neck” by home physicians Inspection 
and palpation revealed the signs characteristic of a 
rotary dislocation of the atlas (Figs 9 to 12) 

I ateralX ray views did not satisfactorily show the 
condition of the odontoid The patient was placed 
in a supporting plaster of Pans cast and kept in bed 
for 4 weeks April 27, 1918, the mouth had relaxed 
sufEcientlv to permit of pharyngeal, digital eximina 
tvon which revealed the charactenstic features of 
rotary dislocation (Figs id and 8) 

Without the use of an anesthetic the dislocation 
was reduced by the modified Binme method (Figs 13 
to 16) At the height of the maneuver a loud click 
was heard and as soon as the patient was lowered 
to the chair he gave a voluntary exhibition oi the 
return of function of the atlanto avial articulations 
Case3(446oi) Mr D age4ov ears, was brought 
to the Clinic May ii, 1925 bv Dr Horn of Stough 
ton, Wisconsin The chief complaint was pain in 
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the neck and left side of the face The attitude of 
the head and neck and semiclosure of the mouth 
were so characteristic that as soon as we saw him 
we were convinced he had a rotary dislocation of 
the atlas (Fig 17) 

Three weeks previous!) while working with a 
telephone crew he had been struck on the bead with 
a large swinging block and tackle the blow kjiocklng 
him a distance of is feet He continued at work the 
rest of the day but had a great deal of pain and stiff 
ness in the head and neck That night pain and 
stiffness increased and he apparently became 
delirious and for 10 days presented symptomsof con 
cussioa of the bram The pain m the head and neck 
was so constant and severe he took morphine each 
day The dun was turned to the right hewaaunable 
to open the ;aws beyond the thickness of his indee 
finger and he complained ol numbness ol the little 
and ring fingers on the right hand 
The transverse process of the atlas was palpable 
on the left but not on the right The palpating 
finger discovered a decided prominence about the 
level of the base of the soft pdate and uvula more 
noticeable on the left than on the right with decided 
depression above and below It was quite tender 
and caused pam m the head on pressure 
The \ ra> findings are shown in Figure 18 
May 19 1923 reduction was attempted b> closed 
reduction without an anxsihetic as 10 C'ist 3 At 
the height of the maneuvers a distinct click was beard 
throughout the operating room The patient was 
lowered to the cnair and immediately cried out 
It 8 all right Doctor I can open my mouth 
smiled and went into a semi convulsion followed by 
deep syncope A minute or two later he regained 
consciousness and voluntarily started to rise from 
the floor only to go off with another strni convulsion 
ending in syncope \\ben he recovered from this 
attack he was kept quiet on the floor for an hour 
and a plaster-of Paris cast was applied Convalcs 
cence was uneventful Two months later when 
Figure 19 was made he still complained of numbness 
of the little and ring fingers of the right hand 

Case 4 No 40534 A boy age 17 on July 17 
1026 dove from a pier into shallow water sinking 
his forehead on the bottom He was momentanly 
stunned and assisted from the water by bis compan 
ions He complained of great pain and stiffness m 
his neck with inability to open his mouth beyond ^ 
of an. inch He reported to the Clinic the following 
day and was referred by the physiaans who exam 
ined him to the ph> siothprap) department for treat 
meat for ‘ sprained neck Some 4 weeks later Dr 
J A Jackson happened to notice him and was so 
impressed by the peculiar attitude of his head that 
be made inquiry as to the nature of his trouble 
The bov had lost 14 pounds since the injury due to 
inability to open lus mouth properly in eating and 
to difScuItv inswallowing 


On examination he presented the characteristic 
history symptoms and physical findings of a rotary 
dislocation of the atlas This was reduced by Dr J 
A Jackson by the Binme method withoutanan$s 
thetic There being some question as to whether 
the reduction was complete an anisthetic was ad 
ministeted under which full normal rotary move 
ments of the occiput and atlas on the axis were 
demonstrated A plaster cast was worn for 3 weeks 
After Its removal there was so much pain tender 
ness and stiffness in the entire cervical legioa for 
several weeks that it was evident he had sustained 
considerable trauma to the hgaments and muscula 
turc of this region in adition to the dislocation of 
the atlas at the time of the injury 

bUMlfARi 

Uncomplicated rotary dislocation of the 
atlas occurs more commonly than is supposed 
and may easily be overlooked 
If the lesion is not recognized and reduced, it 
may result m sudden death from an increase 
m the dislocation or to the development of 
myelitis months or years after the injury 
Rotary dislocation of the atlas b a distinct 
cluucal entity presenting a characteristic his 
tory and symptoms with physical findings 
verifiable by X ray examination 
The general practitioner who 13 the one as 
a rule to see tJiesc cases first should learn to 
recognize them 

Every effort should be made to reduce the 
dislocation including if necessary resort to 
open operation 

I BiiWT £T Picqufe Fracture de 1 atlas luiatioji de 
1 axis coQsicutivcs i une chute sur la tite et n ayant 
araeoS aucun accident grave Bull etmfra So d 
chir d Par iQoo xxv 23-26. 

J Blwie j F Bilateral di locaUon of the sixth cervical 
vertebra forwards Ann Surg 1918 Ixvii 3S3 

3 Blaini:. E S Manipulative (chiropractic) dislocations 

oltheatlss J Am Ass 1925 Lxtiv 1356-1359 

4 Coiums £ M Rotary dislocationsof theatlas Ann 

Surg I907 ilv 9 26 

5 Jacobs C VI Albs and axis luxation Am J Orthop 

Surg 1918 XVI 337-364 

6 Mdcteb.S J andOvCODoRB Traumatic lesions of 

the atlas and axis Arm Surg 1910 li 193-207 

7 C Subluxations of the atfas upon the axis 
Vm J Orthop Surg 1914-13 xii 314-331 

8 SoDECS P Ueberdie Drehungsverrenkungd's Atfas 

Deutsche Zlschr i Chir 1923-24 clxxxiii 2S9-303 

9 Waltov G L Dislocation of cervical vertebra: five 

cases recovery without operation Boston M &. 

S J j8u9 Cxx 277-iSi 
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THE URACHUS AND UMBILICAL FISTUL^E 

Bv R CAMPBELL BEGG, M D , Ctr B , F R C S (Eom ), F A C S , Weuincton, New Zealand 


ANATOMICAL CONSIDERATIONS 

T he following facts are extracted from 
a study of urachal anatomy, based on 
a large number of operation and post 
mortem speamens, made some years ago * 

In embryos of 10 to 24 millimeters, the 
bladder, which in its upper part is demed 
entirely from the ventral cloaca, reaches to 
the umbilicus As development progresses, 
the organ retains the same position, but its 
upper part or apex narrows more and more and 
becomes the urachus The latter is simply the 
modified supenor extremitj of the bladder, 
and owes nothing to the allantois The re- 
search of Felix® has established this fact be- 
yond question 

Desuni of the urachm At birth the urachus 
reaches the umbihcus and is attached at its 
apex by three fibrous strands, one to each 
umbilical artery and one passing into the um- 
bihcal cord The last is the only remnant of 
the allantois Immediately follow mg birth the 
bladder begins its descent, taking the urachus 
with It The latter Raves the region of the 
umbilicus altogether, dragging the obliterated 
ends of the umbilical arteries with it and pull- 
ing the fibrous tissue of the umbilical scar into 
a long strand of cord like tissue 
The end result of this process, as seen in 
the adult, is the folloiving The urachus, rarely 
more than 5 centimeters in length, passes up 
from the antenor wall of the bladder just be- 
low the apex Its upper extremity is fully ii 
or 12 centimeters inferior to the umbilicus, 
but is connected to the latter either by a 
single cord of fibrous tissue, or more com 
monly by a series of fine diverging strands 
which unite at their upper parts These 
strands first desenbed by Luschka, and known 
as Luschka's plexus are denved largely from 
the ad\ entitia of the umbilical artenes, teased 
out 1^ the descent of the urachus The lat- 
ter, bemg attached on either side, is itself 
sometimes torn asunder, and as its canal at 

^ TheUrichus Thesis EdinbuTsh Umv iO»s 

’tell* Keibel tnd Mall Embryology 


this Stage communicates with the bladder in 
33 per cent of cases, tiny drops of urine may 
be liberated into the transversalis peritoneal 
space and give rise to septic effusions These 
are stnctly locahzed between the fibrous 
strands of Luschka’s plexus, and doubtless 
appear in the literature under the caption of 
‘ septic urachal cysts ” 

HISTOLOGY OF THE URACHUS 

Obliteration of the urachal canal Two fea- 
tures of the urachus are commonly desenbed 
(i) that It reaches from the umbihcus to the 
bladder, and (2) that its canal is obliterated 
to form a fibromuscuhr cord 

It can be demonstrated that the first state- 
ment is incorrect Only the pathological or 
undescended urachus e\en approaches the 
umbihcus (Fig i) The second will equall> 
fail to bear in\ estigation The urachal canal 
remains patent — in part at least — throughout 
life (Fig 2) 

The following description is founded on an 
examination of some 70 speamens taken at 
random from the postmortem and anatomy 
rooms, and is in essential points in harmony 
with the obseiwations of Luschka and Wutz, 
which have been ignored by the writers of 
most of the current anatomy textbooks 

The adult urachus vanes in length between 
3 and 10 centimeters, averaging 5 centimeters 
The lowest centimeter runs an intramural 
course m the bladder w all, the remainder hes 
in loose areolar tissue between the trans 
versaUs fasaa and the peritoneum Its apex 
is connected to the umbihcus by several 
fibrous bands, one of which is central, the 
whole forming a musculotendinous apparatus 
for steadying the apex of the bladder during 
micturition Its breadth at the base is 8 mil- 
limeters, at the apex, 2 millimeters It con- 
sists of an outer sheath and a central canal 
The latter is separated from the sheath by a 
layer of \ ery loose connectiv e tissue and can 
easily be dissected free The sheath is cov- 
ered externally and posteriorly only by a 
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serous coat proMcled by the pentoneum, 
next a loose areolar, and then a fine connec 
live tissue lajer Internal to this is a la>er 
of muscle demed from the obhque fasciculi 
of the bladder and within that, one of dense 
fibrous ti'-sue The central canal is a white 
tubular structure of perfectly umform bore 
resembling a portion of a small thoracic duct 
Its diameter m normal cases is i millimeter 
It can be traced from the upper end of the 
urachus and pursues a \\a\'y course espe 
cially in its passage through the bladder wall 
It can thus adjust itself to the lengthening 
and shortemng which the muscular sheath 
undergoes when the bladder is functioning 
The canal has an outer lajer of condensed 
fibrous tissue and an inner bnmg of epithe 
hum Tins epithelial lining »e er undergoes 
obliteration The epithelial cells arc in direct 
contact wnth the fibrous la>er no basement 
membrane inlera ening The general arrange 
ment is of irregular transitional epithelium 
^Vhlle the epithelial core alwa\s presents an 
unbroken continuit) the lumen of the central 
canal is subject to interruption by filling with 
desquamated cells from the inner layer of 
epithelium I Fig 3) The lower centimeter of 
the canal is as a rule patent and a stout 
bristle can be made to enter it for this dts 
tance fibrous obliteration, except for a small 
portion at the upper end neaer takes p'ace 
The epithelial cells show a marked tend 
enc> to proliferate outward into the connec 
tive tissue and form quite complicated adeno 
mata and evsts in most cases but as this 
feature is not of importance m connection 
with the subject of the present article it need 
not be further dwelt upon 

Normal method of termination of the loner 
end of the urachal canal and its relation to the 
bladder In 33 3 per cent of the spearaens 
examined (Fig 4) there was free communica 
tion between the lower end of the urachal 
canal and the interior of the bladder (fig s) 
In the others the canal though patent m it 
self, ended blindly just external to the mucous 
membrane of the organ without acluallj 
forming a communication In some cases the 
opening into the bladder was placed on a 
papilla in others it was at the bottom of a 
depression More commonij it was fiush with 


the surface of the mucous membrane In 
sexeral of the cases the bladder mucosa was 
protruded in the form of a duerticulum be 
tween the muscle fasciculi and the urachus 
opened into the summit of this sacculus 

The method of protection of this w eak point 
m the bladder wall is of interest The ad\en 
titia of the bladder is not prolonged o\er the 
urachus, nor do the strap like longitudinal 
detrusor muscles contribute any fibers to it 
In the moment of contraction of the latter 
however their medial margins come firmlj 
together forming a strong support in the mo 
ment of danger for the opening through w hich 
the urachus escapes just as the levator am 
protects the orifices of the pelvic floor 

The lumep of the normal urachus although 
always present is not a possible vehicle for 
the conveyance of unne except m most minute 
quantities Its bore (i millimeter) forms a 
very fine capillary tube and ev en under great 
pressure it is impossible to force meth>lene 
blue farther than i centimeter as above this 
point the channel is obstructed by proliferated 
and shed epithelial cells and debris 

DLOOD SUPPLY OF THE URACHUS 

One of the supenor vesical arteries usually 
the left passes up the lateral aspect of the 
bladder to the apex and then courses along 
the ventral aspect of the urachus to which it 
IS closely applied and to which it supplies 
numerous small branches This vessel is con 
slant and may be described as the urachal 
artery (Fig 6 SV) It can be traced to the 
apex of the urachus and along the allantoic 
remains as far as the junction of the umbdi 
cil cord with the skin 

In cases in which the first part of the 
allantois remains patent, this artery passes 
into the cord, causing such an increased v as 
cularization as to prevent the dry gangrene 
m virtue of which the cord normally separates , 
the separation fails to take place and the 
large red tumor which forms such a remark 
able feature m cases of congenital urinary 
fistula IS left projecting from the navel 

VNOMALIES 

The commonest anomaly is where the upper 
part of the \ entral cloaca fails to narrow and 
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a true functional bladder reaches the umbih 
cus In such cases the bladder itself does not 
descend but remains permanently in this posi 
tion Its upper part may narrow consider- 
ably, but no urachus in the normal sense is 
formed This is the condition present m all 
congenital cases of umbilical urinary fistula, 
which are really \ esico umbilical fistula rath- 
er than uracho umbilical 
Extroversion of the bladder presents a typi 
cal picture of non-descent of the bladder, and 
non formation of the urachus In these c ises, 
it almost invariably reaches the umbilicus 

VESICO-UMBILICAL TISTULiC 
The condition in which unne escapes from 
the umbilicus has been know n for a very long 
time, and cases are recorded as far back as 
the middle of the sixteenth centur> Two of 
the most dramatic incidents m the pathologi 
cal history occurred, when Paget/ some 80 
>ears ago passed his finger down through the 
umbilicus in a man of 40 years and hooked 
out a ring shaped calculus from the bladder, 
and when Mikulicz 50 years later, carried out 
a cystoscopic examination through the navel, 
in a male child s years of age, whose urethra 
was too small to adimt the instrument 

One or two cases, at least, of fistula in the 
umbilical neighborhood will probably be re 
membered by every surgeon of experience, 
but such a multitude of pathological states 
may gi\e rise to these discharges that a casual 
review of the literature is apt to give a false 
impression of the number of instances in which 
the discharge was derived from the urinary 
bladder Even in many of those cases reported 
in which unne escaped from the umbilicus, a 
cartful study will assign other causes than a 
patent urachus, and, indeed, false conceptions 
of the anatomj of this structure have led to 
the tar too frequent assumption that it was 
the vehicle b> which the bladder content was 
convened to the fistulous opening Two mu- 
seum specimens ma> be cited in illustration 
of this The first is m the museum of the 
Royal College of Surgeons, Edinburgh, and 
shows the kidneys, bladder, and anterior ab- 
dominal Wall of a female child 8 years old 

Mtd Ch>r Tr 1850 str iv 

J»l« Uel*r Urachus Fisteln Beitr s klm Chir 1900 xxvi 3*3 


The specimen is described as a patent urachus 
and the case w as reported by Caddel ® 

The child suffered for one year from hajma- 
turia, followed by great pam, swelling, and 
hardness of the abdominal wall, and later by 
an escape of urine from the umbilicus The 
discharge consisted of mixed pus and unne 
It died from pyelonephritis Caddel stated 
that a No 6 catheter could be passed into 
the bladder from the umbilicus 

On rt examination of this specimen it w as 
noted in the first instance that the kidnevs 
were lobulated and of the fetal type — a com 
mon accompaniment of malformation of the 
unnary tract, m the second place, that the 
bladder was very contracted and chronically 
inflamed, and, in the third, and this is the 
most important, the glass rod passed through 
the naid along the fistulous track did not pass 
into the bladder at all, hut into the space of 
Rctzins between the transicrsahs fascia and the 
pcrilonctm In other words, unne escaped 
from the bladder into this space, and passed 
up m It until the weak point of the umbilical 
pit was reached This was the stage in which 
the child suffered from pam, brawny cedema, 
and hardness of the abdominal wall 

This case has been described somewhat 
fully, because I believe that a re opening of 
the urachal canal after the descent of the 
urachus would, on histological grounds, be 
extremely unlikely, and, if it did occur, would 
act as a channel only one third of the way to 
the umbilicus A much more feasible explana- 
tion of these cases is that the low er end of the 
urachus, if the canal communicates with the 
bladder becomes dilated and weakened by 
pressure or sepsis, or both It gives w ay, and 
a leakage of unne takes place This outflow 
IS fairly well confined in a hneir channel 
bounded by transversahs fascia in front, pen 
toneum behind, and the fibrous cords deriv^ed 
from the obliterated hypogastric artenes on 
either side The effusion is conducted to the 
neighborhood of the umbilicus and, limited 
by the intimate adhesion of the peritoneum 
to the transversahs fascia at this point, it 
finally bursts through the comparatively thm 
partition between itself and the floor of the 
umbilical depression 

*Caddcl F Fdinb M J 1878 xxiv asi 
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■^irous coat proMded bj the pentoneum, 
next, a loot.e areolar and then a fine connec 
ti\e tissue la>cr Internal to this is a lajer 
of muscle denaed from the obhque fasaculi 
of the bladder and uathin that one of den-se 
fibrous tissue The central canal is a aahite 
tubular structure of perfectU umfonn bore 
resembling a portion of a small thoraac duct 
Its diameter in normal cases is i millimeter 
It can be traced from the upper end of the 
urachus and pursues a Viaa-j course espe 
aallj in its passage through the bladder wall 
It can thus adjust itself to the lengthening 
and shortening which the muscular sheath 
undergoes a\hen the bladder is functioning 
The canal has an outer laaer of condensed 
fibrous tissue and an inner lining of epithc 
bum This cpUhtUal lining titrcr iimiefgocs 
ohliUration The epithelial cells are m direct 
contact avith the fibrous laaer no basement 
membrane intcraemng The general arrange 
ment is of irregular transitional epithelium 
While the epithelial core alnaas presents an 
unbroken continuitj the lumen of the central 
canal is subject to interruption by filling with 
desquamated cells from the inner !a>er of 
epithelium iFjg The low er centimeter of 
the canal is as a rule patent and a stout 
bnstle can be made to enter it for this dis 
tance Fibrous obliteration except for a small 
portion at the upper tnd nexer takes p’ace 
The epithelial cells show a marked tend 
enc> to proliferate outward into the connec 
live tissue and form quite complicate<l adeno 
mata and c>sts m most casts but as this 
feature is not of importance m connection 
with the subject of the present article it need 
not be further dnelt upon 
formal indhod cj termination of the lodcr 
end of the urachal canal and tls relation to the 
bladder In 33 3 per cent of the speamens 
examined (Fig 4) there was free commumca 
tion between the lower end of the urachal 
canal and the intenor of the bladder (Fig 5) 
In the others the canal though patent in it 
self ended blindlv just external to the raucous 
membrane of the organ without actuallj 
forming a communication In some cases the 
opening into the bladder was placed on a 
papilla m others it w as at the bottom of a 
depression ^lore commonly it was flush with 


the surface of the mucous membrane In 
sexeral of the cases the bladder mucosa was 
protruded in the form of a dixerticulum be 
tween the muscle fasaculi, and the urachus 
opened into the summit of this sacculus 
The method of protection of this w eak point 
m the bladder wall is of interest The ad\en 
titia of the bladder is not prolonged oa er the 
urachus nor do the strap like longitudinal 
detrusor muscles contribute anj fibers to it 
In the moment of contraction of the latter, 
howeaer their medial margins come fixmlj 
together forming a strong support in the mo 
ment of danger for the opening through which 
the urachus escapes just as the leaator am 
protects the orifices of the pelaac floor 
The lumep of the normal urachus although 
alwa>s present is not a possible aehicle for 
the cona c> ance of urme except m most minute 
quantities Its bore (i millimeter) forms a 
aery fine capillar> tube and ca en under great 
pressure it is impossible to force methjlene 
blue farther than 1 centimeter as aboac this 
point the channel is obstructed b> proliferated 
and shed epithelial cells and debns 

BLOOD SUrrLX OF THE URACHUS 
One of the supenor vesical arteries usually 
the left passes up the lateral aspect of the 
bladder to the apex and then courses along 
the aentral aspect of the urachus to which it 
Is closelj applied and to which it supplies 
numerous small branches This \ essel is con 
slant and maj be described as the urachal 
arters (Fig 6 3 “ 10 It can be traced to the 
apex of the urachus and along the allantoic 
remains as far as the junction of the umbili 
cal cord with the skin 
In cases in which the first part of the 
allantois remains patent this arterv passes 
into the cord causing such an increased a as 
culanzation as to prevent the dry gangrene 
in vartue of v^ hich the cord normalK separates, 
the separation fails to take place, and the 
large red tumor which forms such a remark 
able feature in cases of congenital urmary 
fistula IS left projecting from the navel 

ANOlrVLIES 

The commonest anomaly is where the upper 
part of the ventral cloaca fails to narrow and 
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tig A cross section of the utichus tiken ccnti 
meters above the bladder The central canal lined with 
epithelium i»plainl> visible together with the various Ia> 
ers of tissue which surround it (X60) 

'ind 7, morco\er it is> to be noted that dc- 
\elopmental anomalies were present, and in 
tht, former these ^\ert so gross that the se\ 
of the child could not be determined ‘ That 
the presence of phimosis has an influence m 
keeping a fistula open is shown by those 
cases in which the condition was cured b> 
circumcision alone, but even here it must not 
be forgotten that the majority h ive a tend- 
ency to spontaneous closure 
Ihe dciclopmcnta! theory The correct ex- 
planation of congenital umbilical urinary fis 
tulx should undoubtedlj be based on dc\ clop- 
ment il grounds Before the exact nature of 
the anomaly concerned is considered it may 
be useful to tabulate the abnormalities ob- 
ser\ed in conjunction with the fistula, in the 
Senes under rt\iew These are as follows Pat 
ent Mtellinc duct (20 and 29) Double unde- 
scended testicles (18) Fused labia minora, 
without urethnl obstruction (54) Umbili 
cal and epigastric hernia (16, 28, 42 46 and 
j remarkable case of Smith (43) in 

which blood flowed from the fistula at the 
mens'ruil period This may possibly have 
, n to a horn of the uterus being im 
plicated ^ 

r*P'*ri^'by lUtuk m an Uermapbiodite UHinat w«a 



I ig 3 \ high power view o{ the urachus m another 

subject showing how the prolifer ition of the epithelium w 
tending to obliterate the lumen 


It may be noted that while the condition 
of combined vitelline and urachal fistula is 
\cry rare, a case has been reported by Goupil 
m a boy of 12, who had developed at the age 
of 9, a combined intestinal and urinary fistula 
above the symphysis pubis This probably 
represented a stage m the production of a true 
ectopia vesicx and the penis was represented 
by a small unperforated tumor 

A more fullv developed condition in. which 
ectopia vesiCtt combined with fo-cal fistuli 
was encountered m a newborn child came 
under my ow n observ ation 
To these abnormalities must be added those 
already given m which obstruction coexisted, 
for example. Case 41, malformed genital or- 
gans, and Case 7 in which the vesical orifice 
was occluded by a membrane In the latter 
remarkable case reported by CabroP in 1550, 
the membrane was punctured with a cinnula 
Ihe patient, a girl of 18, had an elongated 
tubular projection at the umbilicus from the 
tip of which urine was evacuated Cabrol 
also dealt with this and was able to report a 
complete cure at the end of the twelfth day 
How easily false conclusions may be drawn 
m regard to causation, is illustrated m Cases 

*^ru« v«e de conformalion singviliere J de mfd dc Tan? 1756 
* Alphabet Anatomit Tournan 15Q4 p 09 ©bs ax (Rep rigrentin) 
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ri„ 4 Tour diagrams illustraiins th« method of ter 
mination of the urachus In t and B tt communicates 
viith the bladder in C and D it reaches the mucosa but 
docs not communicate with the \\imen 

'»o and 2g In both instances a phimosts was 
present and might have been considered a 
causal factor if obtious maldet elopmcnl had 
not been evidenced bv the presence of a pat 
ent Mtelline duct Ihe ii cases of abnormal 
itj is not likely to represent the total number 
The presence of lobulated kidnevs for ex 
ample, so common in other congenital defects 
of the urinarj tract that come to autopsj 
would obtiouslj not be recorded m this senes 
though It IS in the urinary s>stem that co 
existing anomalies would be most likely to 
manifest themseU es 

Consideration must now be given to the 
exact nature of the conditions present and 
this involves a further reference to the devel 
opment of the urachus This is necessitated 
by the fact that m a large number of the 
cases the fistula was not due to a patent 
urachus at all, m the more ordinarily under 
stood meaning of that term That is to say, 
there was no narrow canal leading up fr^ 
the apex of the bladder to the umbilicus On 
the contrary, the opening at the umbilicus Iw 
directly into the cavity of the bladder itself, 


the apex of which reached as far up as the 
umbilicus There was no urachus, and this 
phenomenon can be understood onI> on the 
grounds that the latter organ is developed 
from the ventral cloaca and not from the 
allantois, or m other words it is the upper 
part of the bladder that has been narrowed 
down the cavity of which has been in many 
cases shut off to form the urachal canal while 
in some it remains in communication with the 
parent organ 

Extracts from the authors from the senes 
of cases being considered bring out this point 
very well For example 
Annandale s case In this male of 39 years the 
unne flowed away from the umbilicus spontaneously 
•when he was lying down The opening would admit 
the tip of the finger and a No 12 English sound 
passed into the bladder through it without effort 
Cabbel s case Mulatto girl passed unne either 
by urethra or umbilicus at will in full stream 
Erdmannscase In this 4 year old child aprobe 
passed through the umbilical fistula and wav ed from 
side to side like a pendulum showing that it had 
entered a large cavitv At operation the bladder 
was found to be fusiform in shape and the urachus 
uktek uas K and 3 xncket fang uss appar 

euilv conlinuous utih the bladder itself 
Gerster s case The patient was a male aged 5a 
and the bladder was examined by cystoscopy 
through the umbilicus The fundus appeared to be 
prolonged directly up to the umbilicus 
Grafs case The patient a man aged 38 years 
had an umbilical fistula at birth which was healed 
by the use of escharotis When he was 23 a carci 
noma developed and perforated the umbilicus from 
which unne was subsequently discharged Although 
described as a carcinoma of the mucous membrane 
of the urachus this is much more likely to have 
been a carcinoma of the bladder whose apex had 
remained open from birth 
Hues case Male aged 15 The unne flowed 
out of the umbilical fistula when he was lying down 
very littfe in the day time 
Jaboulay s case Male 62 years Urinary umbib 
cal fistula at birth This closed in 15 days spon 
taneously Prostatic obstruction at the age of 62 
and urine again burst forth from the umbilicus I 
have already shown that if the urachus had under 
gone normal descent after birth no such happening 
could have taken place 

Jahn s case In this boy of 5 a cystoscopic ex 
amination was earned out through the umbihcus 
\fterward at operation Mikulicz found that after 
a course of 3 centimeters the fistulous canal entered 
straight into the bladder 

Paget s first case Female child age 4 months 
The skin at the umbilicus was inverted and when it 
was pulled out unne gushed from the opening 
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Paget’s second case Male, aged 40 The fistula 
Tvould admit 3 fingers and the mucous roembtane 
of the posterior wall of the bladder protruded 
through the orifice No urine escaped in the act of 
micturition until this mucous membrane was with 
drawn b> the emptying of the viscus So obviouslj 
did this opening communicate directly with the 
bladder that Paget was able to extract a calculus 
from that viscus through it with his finger 
Pierre’s case “Behind the fistula was a discoid 
cavity from which the urine escaped ” 

Stierlin’s case Female, aged 12 Unne flowed 
freely from the umbilicus when she was lying down 
but very little when she was standing The point 
of the finger could be passed into the umbilical ring 
A No Q (Eng ) bougie passed through it at once and 
entered a cavity A metallic sound passed through 
the urethra met this one in the bladder 
1 ulholske’s case Male aged 52 In infancy unne 
was passed through the umbilicus but this ceased 
m the fourth \ear At 48 without apparent cause, 
urine again commenced to flow from the umbiUtus 
Operation disclosed that then uaj no urachus and 
the bladder reached to the umbilicus 

These cases clearly show to my mmd that 
m this type oi fistula, no urachus is formed al 
all— the whole of the ventral part of the cloaca 
going to form the bladder To the apex of 
the latter the obliterated, or in rare cases 
possibl> the partially open, cord of the allan 
tois IS attached, and may pass for some dis- 
tance along the cord as m Case 20 that Haran 
observed as earlv as the year 1648 The child 
was newly born, and the ligature had included 
apparently a patent allantois for a cystic 
dilatation appeared betw een it and the body 
wall When this cyst was opened, unne 
gushed out and continued to fiow 

In many infants, no doubt, the same anom 
aly m the de\ elopment of the bladder occurs, 
md these escape urinary umbilical fistula, be- 
cause the line of demarcation by which the 
cord separates just e\ades the bladder which 
IS thus not opened Both classes of case are 
hhely to develop urmarv fistula if backward 
pressure occurs m later life — those who have 
never had one as children, and tho'aj whose 
fistulous opening has closed m the early y ears 
of life 

A case occurred m the clinic of Sir Harold 
Stiles of Edinburgh,* which will serve to illus- 
trate the non formation of the urachus 


by Tofosoeuxin 1S97 in » male 
iWfewMiMontiDence Uterno urioe pa»«e<l by tbeumbiJicua 



In a girl aged 15, who had suffered within 
contim nee all her life, a diagnosis of persist 
ent dilated urachus was made, because the 
point ot a sound passed into the bladder 
could be palpated at the umbilicus In this 
case, IS proved by examination and subse- 
quent operation, there was no urachus — the 
bladder itself reached the umbilicus Accom 
panving this maJdev elopment there was a gen 
eral absence of the musculature of the bladder 
and urethra, nothing but the thin mucous 
coat, submucosa and adventitia being pres 
ent The right ureter was dilated, and the 
kidneys were lobulated and of the fetal ty pe 

The urachus in the horse is a late develop- 
ment and at birth is not present, the cavity 
of the bladder extending to the umbilicus 
The process of tearing off the cord thus fre- 
quently leads to umbilical urinary fistula: m 
foals Cullen has collected some interesting 
observations on this subject, and I would 
further refer to the article of Netingan " It is 
thus quite conceiv able that many of the sub- 
jects of congenital umbilical urinary fistula 
really show a reversion to an earlier phase m 
their phylogenic historv 

*Nelingan Am Veter Review New York 1915 jdvii 618 
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I lb 6 ‘'tmidiabnmmaUc drawint to show the Reneral 
arranRemcnt of the structures about the umbilicus in a 
full time fetus Viewed from the peritoneal a^Kct B 
liladder Lp branches of the cpiRastrie artenes Or 
urachus ^1 urachal arterv llv umbilical artenes t 
umbilical \ein The three strands in which the urachus 
terminates are well seen in figure at left 

Of cour'-e all enses of the condition are not 
examples of such an extreme hek of urachal 
development and in many of the 58 cases of 
the series an actual cord like urachus was 
found nt operation There are illustrations 
of imperfect formation of the urachus and as 
the patent channel is functioning from birth. 
Its epithelium continues! to proliferate and the 
urachus lengthens to keep pace \\ ith the bhd 
der descent m virtue of its being a function 
ing canal 

Such a proliferation does not take phee 
under normal conditions but only when the 
closure of the upper part of the ventral cloaca 
lb not su/ficientlv advanced to prevent the 
urine flowing through it If the urachus is 
normally fonned it is impervious or practi 
cally so no matter what the pressure of the 
bladder contents 1 his cannot be better illus 
trated than b> 2 cases side bv side for com 
panson, one Case4i seen by Preston m 1876 
one described by Draudt* m 1907 In the 
former there was complete obstruction to the 
passage of urine all of which passed by the 
umbilicus and the child was perfectly well at 
the age of 2 In the latter there was no exter 
nal orifice to the urethra, but unfortunately 
for it the urachus was fully fonned and 
hence practically impervious The child died 
on the fourteenth day and sections showed 


that the urachal canal at the umbilicus was 
only I millimeter in diameter This case shows 
that the normal urachal canal — for this dtam 
eter is normal — will not become pervious and 
dilated whatever the back pressure and that 
even total urethral obstruction from the earh 
est fetal days will not produce an umbilical 
fistula unless the developmental impulse by 
which the urachus is formed is also in abev 
ance 

CO\CI USIONS 

To sum up these observations confirm (i) 
the view that the urachus is entirely dev cl 
oped from the ventral cloaca and not from 
the allantois (-») that the bladder is some 
times formed from the whole of the ventral 
cloaca there being no urachus at all, (3) that 
the urachus may be very imperfectlv dev el 
oped leaving a wide channel between the 
bladder and the umbilicus and (4), that if the 
formation and descent of the urachus follow 
the normal lines it can never at any future 
period act as a conduit to convev unne from 
the bladder to the umbilicus 

THE P\TlIOLOb\ OF TUMORS AT THE UMBILICUS 
ASSOCIATED WITH URINARV FISTUL-I 

^ notable feature of this class of congenital 
fistula is the presence of a tumor at the um 
bilicus This occurred m no less than jO 
cases in this senes It is described by dif 
ferent authors as resembling a glans penis a 
nipple walnut a pigeons egg strawberry, a 
mushroom etc In Cabrol s case it was said 
to be 4 finger breadths in length and was like 
the crest of a turkey cock In the remark 
able case illustrated and described by Lan 
nelongue (Fig 8) the mother stated that the 
child had two pemses and that it urinated 
from both at the same time In this ca'^e 
the appearance was partially due to an um 
bilical hemn pushing the tumor out Similar 
protrusions occur more rarely in Group 2 and 
every obstetrician is familiar with an ocea 
sional instance of a tiny granulomatous ex 
cresence persisting m a normal child after the 
separation of the cord 

A little consideration will elucidate the 
cause of this phenomenon These structures 
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must be clearly distinguisbed from the pro 
trusions which precede the outburst of urine 
m acquired urinary fistula, and their ongin is 
due to imperfect separation of the cord First 
consideration must be given to the normal 
mechanism of separation 

PATHOLOGY OF SEPVRATION OF THP 

UMBIIICAL CORD IN THE NEWLY BORN 

It seems to have to be taken for granted 
that the cord will separate from the body 
after birth Whv should it separate^ The 
fact of tying is no explanation as the stump 
of the cord is still in communication with the 
living tissue of the bod} , and the separation 
takes place just the same whether it is tied 
or not That the process is one of dry gan 
grene with removal at the line of demarcation 
IS of course obvious The question of the 
cause of this dry gangrene is bound up in the 
consideration of how Wharton’s jelly and the 
other constituents of the cord obtain their 
nutriment in uiero and what changes take 
place after the separation of the placenta and 
the cessation of fetal circulation 

It is difficult to find an> allusion to the 
ph} Biology of Wharton’s jelly Certainly it 
can live on!} in a fluid medium, for it dries 
up when exposed to air, but whether its cells* 
ate nourished bv permeation from the liquor 
ammi or from effusion of serum from the 
umbilical arteries or vans has not, so far as 
I am aware, been considered Considering the 
thick coats of the arteries and veins, I think 
the former supposition is the more probable 
Certain it is, that the cord has no direct blood 
suppl} from Its mam arteries or veins, for 
these give off no branches between the pla- 
centa Itself and the upper superior vesical 
artenes m the bod} of the child 

The umbilical arteries being ligatured an 
inch or two from the body follow the usual 
rule m such cases and become obliterated, 
first b} coagulum and then b} organization 
of the clot, as far as the nearest collateral 
branch — in this case the supenor vesical ar 
teries The van is obliterated as far as the 
liver Wharton’s jell} having lost the. nutri- 
ment supplied b} the liquor amnii, and the 
arterial and venous coats being now deprived 
of the blood m their lumen, no life remains 



Fig 7 Di«seclion of bladder to show the sacculated and 
beaded urachus passing through the \ esical musculature 

in the stump of the cord, and a line of dc 
marcation forms at the skin wluch is prov ided 
w ith other arterial supply This is the normal 
procedure 

PATHOLOGY OF CORD SEPARATION IN 
ABNORMAL CONDITIONS OF THE URACHUS 
It has already been demonstrated that the 
terminal filament of the urachal branch from 
the superior vesical artery passes along the 
allantoic remains, and m some instances 
tracks for a short distance into the cord 
itself If the urachus has failed to form 
properly, because of developmental defect, 
while the backward pressure in ntero keeps 
it filled with urine, it is quite a thick walled 
functioning structure, and may bulge into the 
cord The allantoic canal itself, may indeed, 
be filled with urine for some distance^ and 
consequently its coats greatly hypertrophied 
The net result is that the whole structure re- 
quires, and receiv es an enhanced blood supply 
from the ver} vascular area, which sections 
alwavs reveal m the neighborhood of the um- 
bilicus This suppl} IS certainly conveyed in 
large measure by the urachal artery, and its 

^Witness Haras a Care Lo o 
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1 iR 6 ‘'CmicinKrimniatn. drawing to show the Rrnirat 
arnngement of the structures about the umhilicu tn a 
full time fetus Viewed from the penloncal a r>ecl B 
llladder / p branches of the epigastric arterus hr 
urachus SI urachal arter\ U\ umbilical arteries f 
umbilical \em The three strands m which the urachus 
terminates are well 'e«,n in he,ure at left 

Of course 'll! c'l'ies of the condition tre not 
examplea of such 'tn extreme hch of urachil 
development and in nnnv of the 58 cases of 
the scries an actual cord like urichus was 
found at operation There arc illustrations 
of imperfect formation of the unchus and as 
the patent channel is> functioning from birth 
Its epithelium continues to proliferate and the 
urachus lengthens to keep pace with the bhd 
tier descent in virtue oi its being a lunction 
ing canal 

Such a proliferation does not take place 
under normal conditions but onlj when the 
closure of the upper part of the ventral cloaca 
is> not 'lufficicntij advanced to prevent the 
urine flowing through it If the urachus iv 
normalU formed it is impervaous or practi 
callv so no matter what the pressure of the 
bladder contents This cannot be better illus 
trated than bj ca«es side b\ side for com 
parison one Case 41 scenb) Preston in 1876 
one described bj Draudt* in 1907 In the 
former there was complete obstruction to the 
passage of urine all of which pas cd bv the 
umbilicus and the child was perfectlv well at 
the age of In the latter there was no eater 
nal orifice to the urethra but unfortunately 
for it the urachus was fullv formed and 
hence practically impervious The child died 
on the fourteenth day and sections showed 

> Dra U Bit tiKnti drU h Vnonul er Deutsche 
ZtachT I th r >907 Ixxx il Ca.e p tij 


that the urachal canal at the umbilicus was 
only I millimeter m diameter 1 his ca^e shows 
that the normal urachal canal— for this diam 
eter is normal — will not become pervious and 
dilated whatever the back pressure and that 
even total urethral obstruction from the earli 
cst fetal days will not produce an umbilical 
fistula unless the developmental impulse bv 
which the urachus is formed is dso m abev 
ance 

CONCLUSIONS 

To sum up tliesc observations confirm fr) 
the view that the urachus is entirely dev cl 
oped from the ventnl cloaca and not from 
the allantois (2) that the bladder is some 
times formed from the whole of the ventnl 
cloaca there being no urachus at all (3) that 
the urachus ma\ be verv imperfectly dcvtl 
oped leaving a wide channel between the 
bladder and the umbilicus and (4) that if the 
formation and descent of the urachus follow 
the normal lines it can never at any future 
period act as a conduit to convev unne from 
the bladder to the umbilicus 

THE PVTl!OLOG\ OF TUMORS AT TIIF UMBILICUS 
VSsOClATFD WITH URINVRS F1STUL.E 

A notable feature of this class of congenital 
fistula IS the presence of a tumor at the urn 
bilicus I his occurred m no less than 30 
cases in this senes It is described bv dif 
ferent authors as resembling a |,lans penis a 
nipple walnut a pigeon s egg strawberrv a 
mushroom etc In Cabrol s case it was said 
to be 4 finger breadths m length and was like 
the crest of a turkev cock In the remark 
able case illustrated and descnbed b\ Lan 
nclongue (Fig 81 the mother stated that the 
child had two pcnises and that it urinated 
from both at the same time In this cast 
the appearance was partially due to an um 
bilical hernia pushing the tumor out Similar 
protrusions occur more rarclv in Group •’ and 
everv obstetrician is familiar with an occa 
sional instance of a tinv granulomatous ck 
crescnce persisting m a normal child after the 
separation of the cord 

A little consideration will elucidate the 
cause of this phenomenon These structures 
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TREATMENT 

If the condition is congenital, all obstruc- 
tions such as phimosis and congenital vahes 
in the postenor urethra should be dealt with 
and the fistula closed by ligature or sutures 
This simple procedure was sufficient in the 
large majontv of cases, though there is a dan 
ger of reopening should my bladder obstruc- 
tion de\elop m later life 
Should It fail, the bladder should be dis- 
sected free from the umbilicus, its upper n ir 
row part removed, and the whole brought 
down to a lower level and either sutured at 
once or drained and gradually closed 
If the urine is escaping from a normally 
placed bladder, the fistulous track between 
this and the umbilicus should be dissected 
out, the bladder ipex freed, repaired and 
drained per urethram until healing is com 
plete 

SUMMARY 

1 The urachus, m normal cases, does not, as 
IS commonly stated, reach to the umbilicus, 
but only one third of the wa-v It is attached 
to the posterior aspect of the navel by fibrous 
cords from the obliterated umbilical arteries 

2 Its epithelial canal is ne\er obliterated 
by fibrous tissue although it is impervious in 
parts, owing to epithelial debns derived from 
Its own cells Its lumen is in direct communi- 
cation with that of the bl idder m 33 3 per 
cent of cases 

3 The low er part of the canal is frequentlj 
sacculated m cases m which it communicates 
with the bladder This sacculus sometimes 
ruptures from pressure of urine and the es- 
caped fluid is thus allowed to pass up between 
the trans\ ersalis fascia and peritoneum and 
discharge at the Umbilicus 

4 Normally the urachus descends wth the 
bladder after birth, leaaing the umbilicus 
Lack of closure of the upper end of the blad 
der at this time interferes w ith the descent of 
that organ Urinary fistuljc at the umbilicus 
are frequentlj \esico umbilical and not uracho 
umbilical 

5 "^nie congenital fistul® m which urine is 
discharged from the umbilicus, and acquired 
fistula of the same nature are confused in the 
literature, also cases of true urinary fistula and 
cases in which a supposed urachal cyst has 


ruptured through The pathology of all these 
conditions is different 

6 Congenital fistula} are of two varieties 
The first variety includes the cases in which 
the urine flows freely or perhaps e\clusi\el> 
from the umbilicus These cases are the re 
suit of complete non development of the 
urachus, the cavity of the bladder reaching 
the umbilicus The> are easily closed but tend 
to re open if there is backward pressure in 
later life The second variety includes the 
cases in which the unne escapes drop by drop 
These are due to retarded closure of the \en 
tral cloaca to form the urachus When once 
cured, the bladder tends to descend naturally 
and the urachus forms, so that once cured, 
there is no tendency for the fistula to re open 

7 A urachus which has once descended and 
assumed normal proportions can ne\er con- 
vey unne from the bladder to the umbilicus 

8 It follow s that acquired fistula; are of two 
types In the first type, through mal develop 
ment there is no urachus, and the bladder 
apex IS at the umbilicus This condition is 
shown b> reported cases to have been fre- 
qutntl> present In the second type the urine 
escapes through the dilated terminal centi- 
meter of the urachal canal, or through the 
weak point at the junction of the urachus with 
the bladder It creeps up in the confined hm- 
its of the space in which it finds itself The 
pentoneum and Iransa ersalis fascia fuse near, 
at the umbilicus, preventing its further prog- 
ress, and it bursts through the weak point 
formed by the depression in the lowermost 
quadrant of the umbilicus 
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THE ENC-YPSUL-YTED TUMORS OF THE NERVOUS SYSTEM ‘ 

Mcmvcfal Fibroblastomvtv Perineurial Fibroblvstomvta and 

NcUROFlBROilATA OF VON Rl CKLINGUAUbFN 

ByWILDCP rCNFItID M D Neva \ ore 
r m th Dp tnMnt t Se tm C lumb U » Ijr N w V k 


T he benign tumors of the nervous 8>s 
tern arise m general from the speaalized 
investment which separates and in 
sulates nervous tissue from the rest of the 
bod> They may be divided on histological 
frounds into three groups The meningeal 
hbrobUstoma (commonl) calletl dural en 
dothelioma ) the perineurial fibroblastoma 
(‘solitarj neurofibroma ) and the multiple 
neurofibromata of von Recklinghausen s di 
ease Although the first two are fibroblastic 
they are easil> distinguished from each other 
microscopically bee ause each retains the 
morphological characteristics of thespeaahzed 
connective tissue from which it arises Only 
in the last group is nerv ous tissue to be found 
From a therapeutic point of view the en 
capsulated tumors form the most important 
group with which the neuro surgeon lias to 
deal Of mtracranu! tumors this group com 
posed chiefi> of meningeal and acoustic tu 
mors makes up about 30 per cent of all neo 
plasms encountered (Cu hing 192,; Among 


spinal cord tumors they make up a much 
higher proportion inasmuch as intramedullary 
neoplasms are rarer in the spinal cord than in 
the brain According to Antoni (1920) the 
meningeal tv pe composed one third and the 
perineurial type two thirds m a senes of thirty 
spinal tumors In Elsbergs experience C19 5) 
however the meningeal tumors were the more 
frequent in the spinal canal 
Microscopical study of the encapsulated 
tumors on the part of many investigators his 
led to a w ide v anety of conclusions as to their 
nature and origin The divergence of these 
conclusions is demonstrated by the names 
glioma sarcoma neuroma endothelioma etc 
Study of a series of thirty two of these en 
capsulated tumors by means of the silver 
methods of Del Rio Hortega and Cajal in 
addition to the standard methods has made 
it possible for the author to demonstrate the 
intercellular substance with a distinctness 
which throws light both on the nature and 
origin of these neoplasms 
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Fig 1 (above) Mjelinated nerve fibersj entering anew 
rofibroma (N I i 66 X47 Alorgan stain) 

Fig Ganglion cells m a neurofibroma with a few sub 
capsular cells about them There were two such tumors 
upon the same spinal nerve root (N I 166 X240 II &C 
stain) 

NEUROFIBROMA OF \ON RECkl INGHAUSFN ’s 
DISEASE 

The multiple superfiai .1 tumors which ip 
pear in neurofibromatosis are an expression of 
a system disease which often in\oKes a large 
number of ner\es The condition shows 
marked hereditary tendencies (Preiser and 
Da\enport 1918) though patients ma> present 
only pigmentary changes of the ''km Thick 
enmg of the nerves mav be widespread and 


I»g 4 Mixture of connective tissue with occasional 
nerve fibers to show general structure in a neurofibroma 
(same case and same stain as m Figure 3* X366) 

such a change is said to be the etiological 
factor m the characteristic pigmentary and 
hypertrophic alterations of the skin 
The tumors of this disease represent a fur- 
ther dev elopment of this thickening process as 
the fibers proper to the nerv e pas« through the 
tumors (Fig i) Ihis fact led Virchow to 
divide these tumors into myelinic and amye- 
hnic neuromata depending on whether or not 
the nerv e fibers vv ere myelinated As Verocay 
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1 ig 6 (left) Detail of one of the degenerative tones m a neurofibroma The cells 
pfobablj of tne sheath of Schwann seem to be phagocytic and the fibers stain charac 
teristicallv for nerve fibers Dloodae>selpas$csthfoughfieW (1 11 i4t X3,i silver 
carbonate neufoiibnl stain) , , _ 

Tig 7 I ibersinapermcuiialfibroblastomaot the acoustic nerve (N I i8S Xuoo 
silver carbonate connective tis ue stain) 


(1908) his pointed out nerve cells arc occa 
■!ionall> found m the neoplasms Whenpresent 
these cells arc of adult t>pc provided with 
subcapsular and capsular cells as m spinal 
root ganglia (Fig 2) They are not neoplastic 
in form and there is no evidence of cell di 
vision Their presence suggests that a con 
genital abnormality in the structure of the 
peripheral nervous svstem is. a factor in the 
appearance of these tumors 

Fibers of the nerve enter the tumor at one 
end and leave it at the other Many of them 
course over the surface but others enter the 
tumor and stra> through it or form a complex 
tangle with the fibroblastic tissue that is> al 
ways present (Figs 34) 

Small rarefied areas maj be present through 
vvhich a few nerve fibers pass to be lost m the 
substance of the tumor When the nerve 
fibers are scattered there is much less tendenrg- 


to parallelism than there is m a simple am 
putation neuroma where the growing fibers 
usually attract to themselves other similar 
fibers thus forming small fasciculi The nerve 
fibers themselves usually appear normal ex 
cept when they show degeneraton Their be 
havior however as mentioned above seems 
definitely abnormal because of the lack of 
parallelism m the tangled zones 

In addition to nerve fibers however with 
their sheath of Schwann cells there are a large 
number of collagen fibers running through 
the tumor m a tangled mass These collagen 
fibers are usually slender and of unchanging 
caliber throughout like the connective tissue 
fibers which are found running in the endo 
neunum of a normal nerve parallel to the 
nerve bundles 

In view of the presence of connective tissue 
increase about the fibers of the nerve, it has 







i 82 SURGLIv\, G’iNECOLOGY AND OBSTETRICS 



1 1^, u IleRineritmi; iml cystic area^ m o )>cnnninal I i<j i6 ColU^en fb rs m meningeal t broVla tomi of 
ll roUa toma of a pinal nirvc root (N 1 Xi 5 Mai apintl memnge {VI 77 X8^ silver carbonate conne t 
lora plio photun„ iicacul tain) i\e li sue stain) 



1 U J4 (left) 1 at laden phagocytes m degenerated area of rerincuna! tibro 
blastema of acoustic nerve (M iW Xj o silver cart onate and scharUch R stam) 
lig 15 Mhorl in meningeal JibroWastoma Irom spinal canal {N I 167 X990 
II & 1 stain) 

cells intl that when thi:. insuhtion js. made of a reaction hether this the proper ex 
quatc the nervous tissue acts as an irritant planation or not there is alwajs a large 
Unfortunattlj it has not been pos ible so far nniount of connective tissue in these tumors so 
to demonstrate the lack of proper insulation that von Recklinghausen considered them to 
histologicallj although Herxheimer and Roth bealwajsfibromatj, 

had previouslv maintained that the pathologi Because of this var>ing intermixture of 
cal process involved was a d>strophj or ha nerve libers with connective tissue, the time 
perplasia of nervous tissue resulting from the honored term neurofibroma is descriptive in 
weakness of some specific element and that the sense that it is fibroma on and m a nerv e, 

thcconncctivctissuegrowthvvasmthcnaturc the fibers of which contribute toward the 
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Dg 1 / Meningeal fibroblastoma from parietal region 
Note change from rounded nuclei to more elongated fibrous 
cells This is not in \ icinity of dura (P H 48 about X 1 50 
H & E stain) 

formation of the tumor If 1 tumor be called 
a true neuroma the inference is that it con 
tains nerte cells Such tumors arise from the 
sjmpathetic nervous system and are rare 
(Bruns, 1908) 

A part, sometimes a large part of a neuro 
fibroma resemble the sohtarj tumor of 
the nerve sheath (penneuriil fibro blastema) 
which will be described below Such tissue 
contain^ the eddies of cells and the palisading 
of nuclei (Eig 5) so tvpical of these latter 
tumors and few or no nerve fibers 

This fact led Antoni (1920) to call such 
tumors mixed (neurinoma and connective tis 
sut), while to the solitary tumors he gave 
the name neurinoma after Verocay’s classi 
fication (1910) Such zones of fibroblastic 
change probablj arise from the endoneunal 
connective tissue as the result of some t>pe of 



Tig iS Menmgeal iibroblastonia showing cut surface 
above and capsule below Note small point of attachment 
to under surface of dura v essels running in the capsule and 
central softening (PH 45) 

irritation Thus fibroblastoma ma> be found 
occasional!} in a pre existent neurofibroma 
or even on thickened nerve 

It IS also true, however, that multiple me- 
ningeal fibroblastomata are found in cases of 
von Recklinghausen’s disease, an occurrence 
difficult of explanation and for that matter 
concomitant gliomata and carcinomata have 
occasional!} been reported m these cases 
Sarcomatous degeneration of neurofibromata 
is not an infrequent occurrence which is a 
further evadence of the mesodermal character 
of the original reaction 

In retaining for the tumors of von Reckling- 
hausen’s disease, the time honored name of 
neurofibroma, the term must be understood 




1 It. 19 (left) l«rmeunal Ubroblastoma of spinal n«r>c 
root cut aero s to show multiple foci o( degeneration and 
cyst (ormition I 163^ 

Iig to NeurohbromaU of penpheral nerves from a 
patient who presented multiple painful subcutaneous 
tumors Note thickening and tortuosity of the nertcs 

a H 141) 

to signif) a tumor which contains both none 
fibers and connects e tissue It is not a new 
growth of nervous tissue although there are 
nerve fibers and apparentl) new nerve collat 
erals running in it It is not a simple fibroma 
but a fibrous conncctiv e tissue reaction that is 
part of a more general process 

Degciieratton is of common occurrence in 
neurofibromata Large areas of gelatin like, 
translucent tissue maj be present at the cen 
tral portion of the tumor without the forma 
tion of a cyst 

There are often present m such zones loose 
star shaped or elongated cells rei>emblmg 
cells seen in myxomatous tissue Small areas 
of degeneration maj also appear and in them 
macrophage like cells applied to scattered 
fibers, which ma> perhaps be degenerating 
nerv e fibers (Fig 6) 

These cells have at times a superfiaal re 
semblance to neuroglia astrocytes but they do 
not form perivascular feet (Fig 6) and thty 
do not stain by the supposedly specific astro 
cyte methods Neuroglia of the central nerv 
ous system was not found present in these 
tumors 


hig i Recurrent fibrosarcoma of neck Contrast the 
di orderly arrangement of collagen fibers with that seen m 
pcnneunal fibroblastomata eg Figure 7 (Nl 10 siUer 
carbonate cooncctia e tissue stain) 

PERINEURIVL FlDROBLASTOifV — NEURINOUA, 
SOUTARV NEUROFIBROMA, OLIOME pfRIPHE 
RIQUE ACOUSTIC NEUROMA ETC 
By penneunal fibroblastoma is meant the 
solitary encapsulated tumor which is found 
attached to spmal nerve roots, cranial nerves 
or peripheral nerves In contrast with the 
neurofibromata which are most frequently 
peripheral the penneunal fibroblastoma is 
commonly found in a central location Thus 
they are frequently encountered within the 
cramal cavity where their attachment is usu 
ally to the acoustic nerve or m the spmal 
canal where the point of origin is a nerve root, 
usually a posterior root They aKo occur 
though rarely on other cranial nerves espe 
aally the optic and trigeminal as well as on 
peripheral nerves 

Penneunal fibroblastomata hav e been fre 
quently called gliomata particularly by recent 
workers in France (Roussy Lhermitte, and 
Cornil, 1924) The supposition that these 
tumom are gliomata rests largely upon the 
assumption that they arise from the sheath of 
Schwann cells (Verocay) which are believed 
to be of ectodermal origin (Harrison 1924) 
Cushing (1917) called these tumors as they 
appeared on the eighth cramal nerve, acoustic 
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neuromata or neunnomata, stating that they 
probably represented a transition between 
neuroglia and connective tissue 
As will be pointed out below, the fibers pro- 
duced m these neoplasms show that the tjpe 
cell bears no relation to neuroglia nor to the 
ectodermal sheath of Schwann cells The 
histological picture is characteri?ed by pah 
sading and parallelism of nuclei and a ten 
dency to form nuclear eddies and streams 
The nuclei are usually elongated md often 
irregular The> may be large and fat, how 
ever, and contain condensations of chroma- 
tin which resemble the nucleoli of nerve cells, 
especiall) in degenerating areas 
The fibers winch are formed can be patticu 
larly well stained by silver carbonate The> 
are typically long, slender, wirelike, and ar 
ranged parallel to each other (Eig 7) These 
fibers resemble the connective tissue seen in 
normal nerv es w here the> run parallel to nerv e 
fibers They are seen especially well m trau- 
matic neuromata where their number is in- 
creased Similar fibers arc a varying con 
stituent of other t>pcs of connective tissue 
They may be stained selectively in the walls 
of blood vessels and sometimes in the broader 
collagen ribbons of various fibrous structures 
where they seem to be differentiated out from 
the rest of the collagen 
In permeunal fibroblastomata however, 
this type of collagen fiber la almost the only 
one seen This fact probabl> explains why 
the ground substance of these tumors, though 
taking a color characteristic of connective 
tissue stains less deeply than other types of 
connective tissue with Van Gieson’s method 
or with Mallorj's aniline blue The fibers 
show no dilatations nor end bulbs as would be 
expected were the> nerve fibers Also there 
are no cells upon them which mav be con 
sidered sheath of Schwann cells The fibers 
are irregular and broken in the presence of 
degeneration (Eig 8) 

In the 2ones betw een the pabsudes of nuclei, 
thickemng and increase in number of 
the fibers so that m a good stain one gets the 
impression that the palisading is of the fibers 
vEigsg 10) while in a ha;mato\>lin and eosm 
stain (Figs 11,12) the palisading seems to be 
of the nuclei 


Some of the permeunal tumors have a 
rather lax structure when degeneration is tak- 
mg place In such tumors the neoplastic 
fibers tend to be broken, irregular tangled and 
less closely packed together (Fig 8) The 
stroma is made up of blood vessels, although 
in reahtj the neoplastic cells themselves pro 
vide the supporting structure for these tu- 
mors The blood vessels may be possessed of 
well formed walls which often undergo thick- 
ening and closure or there ma> be no vessel 
wall except for an incomplete endothelial 
lining Heaping up of endothelial cells such 
as occurs m gliomata is not typical of these 
tumors As is well known they are not infre- 
quently cystic and the cysts may be found at 
the penpheiy as well as at the center of the 
grow th 

In the more degenerated tjpe of these tu- 
mors, cells ma> be found which suggest neu 
rogha at first glance Howev er, specific stains 
such as Cajal’s gold chloride sublimate as well 
as MalIory*s phosphotungstic acid method do 
not show any neuroglia cells and none of these 
degenerating cells show vascular processes 
or footplates, an invariable characteristic of 
neuroglia a5troc>tes Moreover, the forma 
tion of the long parallel fibers is entirely for- 
eign to the growth characteristics of astro- 
cytes 

Nerve cells have been reported in these 
tumors also In some cases this was certaml> 
due to the mistaken impression that the nu- 
cleolus occasionally seen in the tumor cells 
indicated that they were neurones On other 
occasions the tumor was probably a neuto 
fibroma and the case really was one of von 
Recklinghausen’s disease (Councilman, 1917 
reported that he had found nerve cells in 
two of a long series of cases with acoustic 
tumors ) 

Speafic stains do not show nerve fibers in 
these tumors, and the fibers which are present 
when stained by other methods do not re 
semble nerve fibers normal or pathological 
The nerve or nerve root to which the tumor 
IS attached ma> be found at the periphery of 
the tumor running on or in the capsule and at 
times a spinal root ganglion itself ma> be 
dragged out by the nerve root and flattened 
over such a fibroblastoma 
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Mallorj (1920) m a careful histological 
stuci\ of the t\pe cell of the so called dunl 
endothelioma suggested that the fibroblast 
\\ as the t\ pe cell of Iht ncr\ e sheath tumor as 
well as of the 'endothelioma' He theretore 
proposed the name ' permeunal fibroblas 
toma assuming an origin from the connective 
tissue ^\hlch surrounds the ner\e Inasmuch 
as we ha\e found that the fibers m these 
tumors are not neurog tal and not nerjons 
in nature but represent a particu ar form of col 
lageii it IS obvious that v-e must confirm Mai 
lorv s opinion provided the nciirofibromatj b 
excluded from (ne group 

The pcnneuriai iibrobla toma must be con 
sidered to arise from the penneuriat or endo 
neunal connective tissue which invests nerve 
fasciculi and fibers The intercellular sub 
stance formed by these neoplastic cells re 
sembles that found in the connects e tissue 
of the nerve itself Although fibrogUa fibers 
ma\ be found m these tumors m small num 
bers as pointed out by Mallory (clastic 
tissue fibers being absenf) the collagenous 
fibers described above are the outstanding 
feature irom a histological point of view 
Their length and arrangement ptobabl> ex 
plains the parallelism so common m the nuclei 
of these n« oplasm« Palisading of nuclei may 
likewise be explained perhaps by the local 
thickening and the increase m number of 
the fibers which run between the nuclear 
palisades although the ciuse for this local 
fiber hypertrophy must still be left an open 
question 

Degeneration is a frequent occurrence, es 
pcciallv m the penncurial fibroblastoma of the 
acoustic nerve Thi ma> be mamiested in a 
more lax arrangement ol the tissue as in 
Figure 8 or there may appear patches of cir 
cumsenbed degeneration where cell elements 
have disappeared with the formation of small 
multiple cysts containing fluid (Fig 13) The 
line of division between well nourished cells 
and c> sts is apt to be a sharp one and the rj st 
walls as seen in the gross are smooth and 
shining 

In spite of such evsts the remainder of the 
tumor ma> be quite vascular while macro 
phages laden with fat droplets maj be nu 
merou 5 (lig 14) 


MENINGEAL FIBROBI ASTOMA — DURAL EVDO 
THELIOMA, PSAMMOMA, MENINGIOMA, 
ARACHNOID FIBROBLASTOMA 

These tumors are alwa>s found to be at 
tached to the dura The> never invade the 
brain or spmal cord but expanding within a 
capsule displace nervous tissue They not m 
frequently, however infiltrate the overljmg 
skuU(Cushm,„iQ22,PenfieId i9'’3 a,Phemis 
ter 1923) During this invasion they cause the 
bone to he ip up and form an exostosis 

These meningeal neoplasms resemble his 
tologically pacchionian granulations from 
which they apparently develop m the dura 
fSchmidt, 1903) In the cytological stud> 
mentioned above Mallory showed that the 
“type ceU" of the dural endothelioma la>s 
down fibroglia fibers although m the more 
rapidl> growing area none of these fibers are 
present He consequent!) proposed the name 
of “arathnoid fibroblastoma ” Elsb rg(i925) 
pointed out that in the spmal cord these tu 
mors are sometimes attached to the dura but 
have no attachment to the arachnoid making 
It probable that m such eases the) arise from 
cells on the under suriaee of the dura which 
correspond to those opposed to them in the 
arachnoid 

We have been able to stain fibroglia fibers 
m all of the meningeal tumors Difficulty w as 
experienced in one specimen which was a v tr) 
rapidly growing tumor attached to the cere 
bral dura and which contained an occasional 
mitotic figure But on the border of a de 
generated area in the center of the tumor neo 
plastic cells were at 1 ist found which had laid 
down fibroglia fibrils Such fibers mav be 
stained in the whorls (Fig which are so 
tjpical ot these tumors and m the slowly 
growing cases even collagen may be found 
(Fig 16) which IS distinct from the collagen 
of the stroma In contrast with the neuro 
fibromata and penneurial fibrobhstomata 
thcj>e tumors possess a distinct stroma which 
IS continuous with the dura mater and con 
tains blood vessels derived from the dura 

The neoplastic nuclei are usual!) fat and 
oval and often arranged in columns or more 
typically whorls (Fig 15) which may have 
as their center a collagen liber a small vessel 
or nothing discoverable Small calcium con 
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cietions often appear in whorls or elsewhere 
in the tumor (psammoma bodies or corpora 
amylacea) 

Palisading of nuclei is sometimes seen and 
occasionally a very definite transition from 
the cell typical of the meningeal tumor 
with fat nucleus and \oluminous cytoplasm, 
to the fibrous elongated cell with slender nu- 
cleus suggestive of the perineunal fibroblas 
toma (Fig 17) Such areas of transition sub 
stantiate the close relationship of these two 
types of tumors but the slender parallel col- 
lagen fibers (Fig 7) which are charactenstic of 
perineunal fibroblastomata are absent m me- 
ningeal fibroblastomata, or represented m them 
b> a very different type of collagen (Fig 16) 
The origin of the meningeal tumors has 
been discussed elsewhere (Penfield, 1923 a 
and h) and will not be treated in detail at 
present It is sufficient to state that the evi- 
dence indicates that they arise from the spe- 
cialized connective tissue cells of the arachnoid 
membrane As mentioned above, there ma> 
be no demonstrable attachment of the arach- 
noidea Memngeal fibroUastoma seems there 
fore, a better name than “arachnoidal fibre 
blasloma” as einplo>ed by Mallory Such a 
term indicates its identity with dural endo- 
thelioma and with the meningioma of Cush 
mg but signifies the tumor is fibroblastic as 
pointed out so clearly hy Mallory These fi 
broblastomata do not arise in the pia-arach 
noid at the depth of the fissures but only at 
points where arachnoid and dura impinge, 
developing there from the ingrow th of arach 
noidal cells within the dura Finally , m view 
of the common development and late differen- 
tiation of pia arachnoid and dura mater, the 
term memngeal fibroblastoma seems to satisfy 
eveiy requirement 

GROSS CHARACTERISTICS 

A comparison of the three bemgn encap 
sulated tumors as they appear m the gross is 
of practical importance 

At operation the meningeal fibroblastomata 
are attached to dura and are usually dark, red 
or browTi m color though after fixation they 
are white The> are rounded, nodular, and 
firm, and tend to soften and degenerate only 
at the center (Fig 18 ) 


The perineunal fibroblastoma is attached 
to a nerve and is usually brown or yellow 
less often having a reddish tinge than the 
memngeal tumors The acoustic perineunal 
fibroblastomata are almost always yellowish 
and usually degenerated These perineunal 
tumore, like the meningeal fibroblastomata, 
are also rounded nodular and firm but de 
generation in them mav take place not only 
at the center, but also in a patchv manner at 
the penphery with the resultant formation of 
small, smooth walled cysts filled with fluid 
(Fig 19) In the spinal canal they tend to 
bleed more at removal than do the memngeal 
fibroblastomata (Elsberg, 1925) 

The neurofibromata, likewise attached to 
nerves, are rounded nodular, and firm but 
they are m general whiter, less vascular, and 
often almost translucent (Fig 20) On cross 
section degeneration is frequently seen but 
this results in a transparent jelly-hke sub- 
stance quite different from the degenerative 
cysts of perineunal tumors or the softening in 
meningeal tumors Fat granular cells are 
generally absent m neurofibromata though 
common m the degenerative areas of perineu 
rial fibroblastomata 

CONCLUSION 

Finally , the bemgn tumors of the nervous 
system comprise three chief types (i) me 
ningeal fibroblastomata, (2) perineunal fibro 
blastomata, and (3) neurofibromata The 
protoplasmic differentiation of the cells of 
each type reflects the characteristics of the 
tissue from which each is derived 

Meningeal fibroblastomata lay down col- 
lagen only when the whole or a part of the 
tumor IS slowly growing The collagen then 
is m the form of broad fibers irregular in shape 
Under such conditions fibroglia are also form- 
ed The tendency to form whorls and psam 
moma bodies resembles the cell structure of 
arachnoid granulations wluch normally pene 
trate the dura 

The penneunal fibroblastomata arise from 
the connectiv e tissue sheath about nerve roots 
and nerves This connectiv e tissue, being spe- 
aalized in a somew hat different direction from 
the arachnoid, normally forms long slender, 
collagen fibers which seem to lend tensile 



SUKGERY, GYNICOLOGY AND OBSTETRICS 


i8S 


strength to ner\ es The outstanding charac 
tfristic of these tumors la the prcaence m 
themof just such lonj, slender parallel fibers 
so ell demonstrated by sil\ er carbonate 
The presence of these fibers necessitates the 
ch iractenstic arrangement of the nuclei m 
streams and eddies, and eien m palisades 
w hen there is locaiued cron ding oi the tibers 
At the site of such crowding of libers which 
seems to be due to crossing or impingement of 
two bundleo of fibirs there is scarcely room 
for nuclei Palisading is not pathognomonic 
howt,\er as it is occasionallj seenmmjomata 
or m\osarcomata where also there mav be 
parallelism of long fibers to form bundles 
In contrast with the rather orderly arrange 
merit of these tw o t> pes of hbroblasioma most 
fibrosarcomata encountered present a dis 
orderly arrangement of mtercellular tibers and 
also consi qucntl> of the nuclei (Fig 21) 
Finally a pure neurofibroma is in one «ense 
not a neoplasm at all There arc wandering 
nerve fibers derived trom the involved nerve 
and a surrounding tangle of rcactionar> con 
nectivt tissue which is i magnihcation of Ih^ 
widespread pathological alteration of nencs 
in this system di case Confusion arises from 
the fict that at times within these neuro 
fibromata penneurial fibroblasiomata may 
appe ir and may grow so 1 rgc as to di place 
most of the ncurohbroma tissue to the per 
ipherv In the cases of son Recklinghausen s 
disease however nerv c fibers will be found to 
enter each tumor with few exceptions while 
in solitary penneurial fibrobla'jtomata the 


comparatively normal nerve is invariably 
applied to the capsule of the tumor without 
penetrating It 
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ENDOCRINE CAUSES OE STERIllTY IN WOMEN 
The Diagnosis, Prognosis, and Treatment^ 

ROBERT T FRANK, AM M D FACS, Nfw \okk 


L et me beg your indulgence, because I 
am bnngmg before you a subject 
-J which IS still in the making and there 
fore maj require considerable alteration and 
revision before final conclusions can be drawn, 
and because I am promising >ou a panacea 
for certain cases of sterility, although the ac- 
tual drug IS not yet ready for human applica 
tion 

Women mated to stenle husbands, as well 
as those with mucopurulent endocerviatis or 
closure of the tubal ostia, are excluded from 
my discussion This lea\es about 20 per cent 
of patients, in my matenal, in whom 3 >ear 
sterility must be accounted for on some other 
basis 

As I am de\oting especial attention to this 
particular tjpe of sterility, m> matenal prob 
abl> contains more than the a\erage number 
of these cases It must be remembered that 
most stcnlity is due to gonorrhcca, which on 
the one hand produces the 30 to 50 per cent of 
male stenlit> referred to above, and on the 
other, causes the cervical and tubal infections 
which represent 70 to 75 per cent of the 
female sterility A small number of cases of 
secondary sterility may be ascribed to the 
damage done by unclean or injudicious instru- 
mentation, usually performed in the attempt 
to produce abortion 

It must also be remembered that the 
stenlitj which accompanies the more serious 
endocrine diseases, saves the world from har 
boring an undue number of handicapped 
offspnng 

In only a small number of this group is any 
evidence of s) stemic disease discov erable The 
raajontj present the appearance of approxi- 
mately normal individuals, and close examina- 
tion IS needed to discover possible causes for 
their infertility Moreover, m the majority, 
the Stcnlity is not absolute and may be 
influenced by uncontrollable and often in- 
calculable factors 


DIAGNOSIS 

We all have in mind the picture of the 
normal, fertile woman, but our conception of 
normality must be suffiaently elastic to in- 
clude the long and the short the thin and the 
fat, the dark and the fair, the stolid and the 
nervous When deviation from type is ex- 
cessive then only should signihcance be 
asenbed to it I he commonest deviations 
of the general habitus encountered are the 
long-limbed eunuchoid woman the florid, 
hirsute hoarse-voiced masculine one, and the 
short obese, dull-complexioned scanty haired 
female And yet none of these deviations, 
even when well marked, can be regarded as 
absolute bars to conception as ev ery physician 
with extensive expenence has learned to his 
ch'> gtin, if he has been incautious enough to put 
himself on record m too categorical a fashion 

More definite signs of endocrine disturbance 
ascnbable to individual glands, such as 
acromegalic facies and extremities signs of 
exophthalmic goiter, pigmentation and lassi- 
tude referable to hypo adrenahmsm, to men- 
tion only a few of the most striking, are of 
more serious significance and should be 
evaluated according to the gravity and 
prognosis of the underlying di'^case of the 
affected endocrine gland But let me warn 
you ag'*inst ascribing every human ailment, 
defect, and frailty to some vague, often 
“polyglandular” endocrine disturbance upon 
the most flimsy evidence 

In most instances, more reliable signs can 
be obtained by examination of the secondary 
sex characters (voice, fat, and hair distribu- 
tion, configuration of breasts and pelvis, 
psyche), together with a study of the pelvic 
organs In so doing, I have, at first subcon- 
saouslv , but now adv ertently, grouped my 
patients into four types to which the vast 
majority conform (i) the typical, normal 
feminine, (2) the infantile, (3) the neuter, 
and (4) the pseudomasculine 


iReadit the Clinical CoDcressollbeAmtncanCoWe^ofSurgeons Moalteal October 38 1936 
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1 The normal type I desirt to put my 
self oa record as convinced that women with 
anteflexion and ante\ersion of the uterus 
should be classed as normal unless the con 
dition IS accompanied by signs of infantilism 
such as short formces and short «acro utenne 
ligaments Patients in the ph\ sicalh normal 
feminine group should be gi\en careful ex 
amination to exclude cases of oaerlooked 
infection and mechanical barriers 

2 Infantilism is cmdcnccd to a greater or 
less degree by the presence of at least -e\eral 
of the following abnormalities — high symphy 
bis narrow subpubic arch slender pubic 
rami undue prominence of the \eslibular 
area, thicVncss and rigidity of the penneum, 
'•hon or undc\ eloped \agina\ formces small 
portio long and narrow supravaginal cervical 
segment a blender and flabby corpus uteri 
(although this condition of the uterus may be 
transitort because it is influenced directl> 1^ 
the ovanan function! and short inelastic 
sacro uterine ligaments Such deviations as 
convolution of the tubes and changes m the 
consibtenca and -hape of the ovaries arc not 
determinable with accuracy b> pelvic palpi 
tion Ihe e infantile women are often attrac 
tive petite vivacious neurasthenic and 
poorlv resistant to infection they will impress 
the superfiaal observer as normal speamens 
of womanhood 

3 The neuter tvpe almost mv anablv show s 
in<5ufiicient development ot the feminine 
eecondar> sex characters and ma> or may not 
additionally manifest signs of infantilism 
The pelvis has a marked narrow mg of the sub 
pubic arch heavj bones prciminence of the 
tuberosities and not infrequently a general 
contraction of all measurements The uterus 
most coramonlj is small often anteflexed or 
retroflexed the sacro uterine ligaments short 
and inelastic Even to sup« tfiail observation 
this group appears “«ubfenunme ” if I may 
be permitted to com this word 

4 In the p'seudomale type a heavy boned 
pelvis projecting sacral promontory, hyper 
tnchosis male distribution of pubic hut, 
cyanosis of the labia hypertrophy of the 
clitoris, retrodisplacement of the entire vniha 
downward and backward are most often in 
evidence The internal genital tract may be 


perfectly normal Not infrequently the hbido 
is excessive and j et these mdivnduals are com 
monly sterile 

So much for the recognition of anatomical 
evidence of these endoenne types of infertility 

Turning now to the functional abnormal 
itics and to the subjective signs compUmed 
of by these groups it is stnkmg that Group r 
the typical normal female suffers from no ab 
normalities Except for an as yet unknown 
and largely supposititious biological factor 
we have not e\ en a tenable hypothe is with 
which to cloak our ignorance The incom 
patibihty of blood groups of hu«band and 
wife has proved illusory However, this 
group IS numencally small 

The functional signs of disturbances in 
Groups 2 and 3 namely the infantile and 
neuter usually show themselves m scanty 
menstruation amenorrheea and dysmenor 
rhcea In Group 4 the masculine type exces 
sive bleeding of both the menorrhagic and 
mctrorrhagic form may be met, also the 
menstrual function may be entirely normal I 
see no reason to ascribe much importance to 
the presence or absence of libido as some 
German writers, puticularly those who are 
influenced by Freudian doctnnes, are m 
dined to do because sex feehng is dev eloped 
under the influence of such variable factors as 
technique compatabihty alcohol tune of 
menstrual cycle, etc and when well estab 
Iished, it IS usually not affected by double 
oophorectomy 

PROGVOSIS 

A valid prognosis is difficult to arrive at 
Ftxed bone changes characteristic of the 
neuter state or of infantilism, offer the poorest 
outlook The prognosis if any endoenne dis 
lurbance is present is influenced by the 
prognosis of the underlying disease of internal 
secretion and the susceptibihty of this disease 
to therapy or self rectification Today, es 
peaally when the attempt is being made to 
evaluate the importance of scanty menstrua 
tion ot amenorrheea the mv estig^-tion of 
the amount of female s< x hormone arculatmg 
m the blood is proving of increasing value to 
me It the hormone is not demonstrable 
withm a penod of observation extending over 
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5 v.eeks, the prospect is discouraging A luU 
description of the method of demonstrating 
the hormone has been published (i) The 
prognosis is also influenced by the response of 
the individual to general h> gienic measures 

TREATMENT 

The treatment is, on the uhole Mith \ery 
rare exceptions, most unsatisfactory 

Obese patients are reduced b> diet and 
more rarelj, by carefull> supervised th>roid 
cures, those whose basal metabolism is nor 
mal are refractory to such treatment 
Individuals uith flabby musculature low 
blood pressure, giaing the impression of sub 
normality, must be improaed by e\ery 
roborant measure aaailable Under modern 
conditions, which necessitate burning the 
candle at both ends, including the entire 
gamut of social Msits, athletics night life and 
tobacco, the patients’ activities must be 
restricted Sun baths and quartz lamp treat 
ment, together with rest cures and o\ crfeedmg 
should be tned out, but not persisted m to the 
extent of producing hypochondriasis 
The se\ life should be thoroughl> m\esti- 
gated, but in the fewest instances is psychoan 
alysis indicated 0 \ er indulgence is frequently 
found, because the uninstructed believe that 
the likelihood of fertilization is dependent 
upon the frequenc> of opportunitj 
Local treatment toda> is m its infancv 
The attempts to improve the local nulntion 
of the uterus by means of stem pessaries is 
based upon the fallacious theorj that the 
functional value of the uterus is solely de 
pendent upon the amount of musculature it 
possesses It should be recognized that its 
muscular development and turgescence under 
ordinary conditions are an indicator of the 
degree of ovarian actnitv 
Reccntl> attempts to stimulate the ovarian 
function bv means of small doses of X raj 
applied to the o\arian region have been tried 
with a certain degree of success It must be 
borne in mind that radiation is a double edged 
weapon, the difference between stimulating 
and depressiv e doses not being great, and that 
1/ the ovarian function is defmittlj on the 
decline, tvtn small doses of radiant energj 
raav extinguish it completely 


Tinallj , the stimulation of the ovarian func- 
tion bj means of the female sex hormone is 
stiU in its infanc) but is becoming more and 
more promising We were able to show that 
the immature and inactive ovanes of infantile 
rats could be stimulated and made to become 
functional and remain cyclical b> means of 
the exhibition of the female sex hormone ( 2 ) 
The product at present available for this 
therapy m the human female still awaits 
completion because of the difficulty of punfi 
cation as well as stable preservation of this 
hormone However, I am firmly convanced 
that the next few months will put in our 
possession this potent and invaluable weapon 
against sterility It should prov e of sovereign 
value unless infantilism or eunuchoidism of 
the sexual tract are of such a degree that 
the handicapped mdmdual cannot respond 
to this spectic hormonal influence I am not 
sure that the masculine type will respond to 
the hormone treatment, and must leave this 
question open for the time being 

SUMMARY 

1 The non-mechanical types of sterility in 
the female are due to a general systemic or 
a local form for in many instances, a com- 
bination of these two forms) of underdevelop- 
ment of “fcmmineness ” 

2 The diagnosis is based upon the changes 
that are found throughout the organism, and 
locally 

According to the conditions present, 
women may be grouped as typical (normal 
feminine), infantile, neuter, and pseudo 
masculine 

% The prognosis is based upon the number 
of anatomical stigmata, the co existence of 
endoenne diseases, the presence or absence 
of the female sex hormone in the arculating 
blood, and the response to general hy giene 

5 The treatment is divisible info general 
and local Under general, I emphasize re- 
stricted diet ind thyroid substance for the 
obese, roborant measures and overfeeding for 
the hypoplastic, for both groups, hygiene of 
the social life and control of the sex life Un 
dcr local measures, we have noted stimulation 
of the ovarian function by means of the X- 
rijs m rare instances, and the promise of an 
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effiaent hormone preparation in the \ci:5 near 
future 
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HYDROCELE OF THE TUNICA VAGINALIS 

A Studa op Fi\e Hundred and Two Cases* 

By MEREDITH F CAMPBELL MD New \obk 
Mt d g li logi t las InadBrodSl tHoniul 
Adju cth el e IS 


O F the tumors assoaated with the male 
reproductue tract hydrocele is com 
monest Infection and trauma are chief 
i^f the known causes The diagnosis is osuall> 
Mfnrrectiy made but may be extremely difh 
j^ult or even impossible Treatment is surgi 
cal relatively simple and generally known 
Postoperative complications may be alarm 
mg especially the loss of the testicle In 
recent years no thorough study of a large 
senes of hydroceles has been reported The 
periodic occurrence of disturbing postopera 
ti\e sequela, led us to an analy sis of 502 hydro 
celes of the tunica vaginalis presented by 456 
patients and operated on by '>g different oper 
ators These patients whose ages range from 
6 weeks to Si y eaVs were admitted to Bellevue 
Hospital from January 1 919 , t o March 
Thirteen cases in infants are included fronJThe 
Children’s Surgical Service of Bellevue Hos 
pital by courtesy of Dr Carl G Burdick 
Director all other cases were treated on the 
Urological Service In this study we were 
particularly interested in etiology treatment, 
complications and end results We report 
also observations on the duration of the dis 
ease symptomatologv diagnosis and period 
of hospitalization 

ETIOLOGY 

Analomv Hydrocele is an abnormal accu 
mulation of serum m some part of the serous 
pouch (processus funicuhns) which precedes 
the testicle in its descent and m which the 
testis and epididymis are mvaginatcd By 

r mtb V I seals 


this invagination there is formed the serous 
covering of the testes (tunica albuginea) and 
the parietal serous layer lining of the scrotal 
cavity (tunica V agmalis) Normally the testes 
arc protected bv a few drop- of fluid within 
this cavity Failure of the peritoneal funicu 
lar process lo become obliterated throughout 
its course from the internal inguinal ring to a 
point just proximal to the epididvmis permits 
avanety of abnormalities particularly hydro 
cele and hernia formation ‘'o called hy dro 
cele IS occasionally encountered in the female 
most frequently m the canal of Nuck as an 
embryonic anomaly and is usually diagnosed 
as hernia 

Hydroceles have been classified according 
to location (Jacobson) as 

I Hvdrocele of testes 

A Within the tunica v agmahs 

1 Ordinary 

2 Congenital 

3 Infantile 

4 Inguinal 

B Encysted of testes and epididymis 

II Hydrocele of the cord 

A Diffuse 

B Enev sted 

III Above complicated by hernia 

IV Hydrocele of hernia sac 

These various t> pes are schematically 
shown in Figure i Congenital hy drocele in 
the sense that the condition was present from 
birth was noted 15 times m this series 10 of 
which were in infants In but 3 of the adults 
however was hydrocele of the true congenital 
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t>pe reducible Hydrocele of the cord was 
recognized but 4 times All others w ere dissi 
fled as of the tunica \ agmalis, with or without 
complicating hernia 

Inadcnce In private practice hjdroccle is 
frequently seen Of 306,387 admissions to 
Bellevue during the past 7 years, 187,692 were 
males, of these 12,274 were admitted to the 
Urological Service, 440 complained of hvdro 
cele, this number being 3 6 per cent of 
urological admissions and o 24 per cent 
(approximately i m 400) of the total male 
admissions 

Age Hydrocele m infants is rare, prac 
tically always congenital and associated with 
hernia Of 12 patients in this series under 6 
years of age, the youngest being 6 weeks old, 
10 had hydroceles definitely present from 
birth Two cases gave a history of severe 
scrotal trauma immediately before onset ot 
swelling 

Ninety per cent of our patients were over 
21 years of age, the condition being most fre 
quently observed (in 27 per cent of the cases) 
between the ages of 20 and 30 years (Table 
I) Posner (7) has noted the large number of 
hydroceles associated with prostatic hyper- 
trophy occurring in old men and has sug 
gested an etiological relationship About 25 
per cent of our patients were over 50, the 
oldest patient was 81 years of age 


TABLE I — AGE OF PATIENTS PRESENTING 
HYDROCELE 


Vean 

Number 

Under 6 

12 

6-14 

2 

iS-19 

35 

0-20 

126 

2°~39 

74 

40-40 

89 

so-^g 

79 

60-60 

3 

70-79 

6 

81 


Not recorded 

3 

456 


Side involved There is a slight predilection 
for the right side Among our patients, hydro 
celc was seen on this side 244 times (50 2 per 
cent) as against 1S8 times (41 per cent) on 
the left side Bilateral inv oK ement w as noted 
44 times 



Fig 1 Schematic representation of various types of 
h>droceIe / Normal relationship I peritoneum I inter 
nal inguinal nng F C fibrous cord (obliterated funicular 
process) and eatemalinguinal ring T V tunica vagmahs 
T lesUsandepidid>mis, S scrotum •’ Congenital h> dro 
cele P V patent processus funiculans j Infantile 
hydrocele 4 Hydrocele of undcsccnded testicle 5 H> 
drocele of testicle 6 Hvdrocele of epididvmis 7, Bi 
locular type S, Hydrocele of cord p Hydrocele of 
hernial sac 10 -mth hernia (congenital type) ri Hydro 
cele of tunica vagmalis with hernia, I2 of cord with 
hernia 

Duration oj disease As a rule, patients are 
content to carry a hydrocele for many months 
until it becomes either painful or, by mere 
bulk, cumbersome The shortest duration of 
cases operated upon here was 3 days (twice), 
the longest 60 years In ov cr 50 per cent, the 
duration of the lesion was between 2 months 
and 3 years (Table II) 
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TABLE II — DTOATION OF DISEASE 



Injiammation Epididymitis is prolxibly 
the most frequent precursor of hydrocele 
acute or chronic It ma> be of gonorrhoeal 
origin although the tuberculous t>pe i» 
unquestionablj too often overlooked Sub 
acute painless non gonorrhceal epididvmitis 
is of more frequent occurrence than is gen 
erallj recognized, i6i of our patients ad 
nutted one or more attacks of gonorrhoea Of 
these at least ^2 had acute gonorrhceal 
epididvmitis Four patients \vhi!e dcnvmg 
Neisser infection give a historj of acute 
epididvmitis presumabU non speafic 

Careful examination of the exposed efiidid 
ymiswiU m the vast majority of cases reveal 
a pathological organ showing post inflamma 
tory change., — hypertroph) or atrophv The 
condition of the epididvmis was recorded in 
but 55 of these cases The changes noted were 
chronic inflammation ^8 cystic changes g 
acute inflammation 7 (of vvhich showed 
abscess), tuberculosis i In a senes personall> 
observ ed recently well ov er 00 per cent showed 
gross evidence of acute or chrome disei*^ of 
the epididymis Unquestionablv some of these 
changes ate the result of pressure 

Occasionallv h\ drocele accompanies or fol 
lows orchitis One patient had mumps imme 
diately preceding the appearance of Iwdrocele 
Gumma and tuberculosis, not only of the 
testis, but of the tunica v agmalis have also 
been reported (■;) Of our patients 34 were 
proven syphilitic but rarely was jt necessary 
to consider lues m the difierentnl diagno^'^s 
Gumma of the testis was encountered once 
as a diagnostic error 

Trauma An actual blow to the testis pre 
ceding onset of swelling was noted b\ 34 of 


these patients Some fell, some (5 per cent) 
asenbed the condition to a lifting strain, al 
though the mechanics of this relationship are 
not clear to us The inadence of hv drocele in 
arcus riders is said to be high 

A common and also avoidable form of m 
jury IS that received at the operating table 
Thirtv of our patients presented hydroceles 
which appeared immediately after an opera 
tion in the region of the spermatic cord 
Post herniotomy hy drotele is well known 
Douglas (5) noted hy droede postoperatively 
in 35 per cent of a senes of v ancocele cases 
We believe that m operations in v/hich the 
spermatic cord is manipulated the cord is 
pulled up sufficiently to expose the upper 
portion of the vaginalis to trauma m the 
operative field For this reason particular 
care should be observ ed the cord being held 
high to avoid proximity to the vaginalis and 
testis \\g believe our care m this respect 
explains the relative infrequency with which 
we see post varicocele hvdrocele in our follow 
up clinic Furthermore, it must be remem 
bered that w henev er the testicle or epididymis 
IS attacked surgicallv an eversion of the 
vaginalis should always be done before the 
scrotum is closed 

Congentlal The congenital form is rare m 
adults since the condition if present usually 
disappears spontaneously m later infancy 

Still more rare are those hydroceles second 
ary to circulatory or lymphatic obstructions 
such as those caused by truss wearing ad 
vanced cardiorenal or hepatic discas"* or 
fUanosis It is to be noted that hy drocele is 
not seen as an accompaniment ol generalized 
ascites In one instance hy drocele follow ed an 
inguinal operation to relieve the cedema of 
falanasia 

fdtopaifnc The majority of hy droceles fall 
into the idiopathic group There is usually a 
history of swelling with no antecedent local 
condition But as “essential or cryptogenic 
serositis is rare m other erous cavities so in 
the tunica vaginalis we feel that inflammation 
and trauma arc the inciting agents much more 
frequently than is commonly supposed Ue 
believe unrecognized asymptomatic epididy 
imtis IS the usual underlv mg process in cases 
of hydrocele 
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The etiological factors in this series as 
determined by history are indicated in Table 
III 


TABLE III — ETIOLOGY 


Trauma t Non operatn e 

Fall 

Strain 

2 Postoperative 
Henna 
\ aricocele 
IIv drocele 
Filanasis 

Infection Gonococcal epididymitis 
Mumps 

Congenital h>drocele 
Idiopathic hydrocele 





S 


*9 

S 

S 

I 

32 
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PATHOLOGY 

Fluid The fluid of uninfected h>droceIes 
resembles blood serum It has a specific grav- 
ity of 1 020 to I 026, contains fibrin, albumin 
(4 to 6 per cent), paraglobulin, at times choles- 
term, and phosphatic calculi Microscopically 
the fluid shoi\s endothelial cells, cholestenn 
crystals, white blood cells, often spermatozoa, 
bacteria m infected cases, and in event of 
hcemorrhage, red cells The quantity present 
vanes from a fev. cubic centimeters to several 
liters, the greatest quantity yet reported 
being 5 gallons (,2) 

Cafono (2) has pointed out that in view of 
the lower specific gravity and smaller serum 
content of transudates, hydrocele fluid is an 
e'cudate of inflammatory origin Careful study 
of the epididymis and sac of the involved part 
seems to bear this out The same unler 
shows, furthermore, that were the fluid a 
transudate of chronic passive congestion, 
hydrocele would more often complicate vari- 
cocele We noted this association onl> once 

Tunica >.'aginalis When exposed at opera- 
tion, the vaginalis is pale unless it is acutely 
inflamed If it is inflamed, the membrane 
shows injection and frcquentlv fibrinous de 
posits Adhesions within the sac may be 
numerous and dense Especially common are 
changes in the albuginea Thick whitish 
placques of old fibrinous deposit may giv e this 
organ an appearance quite similar to that of 
the spleen m pensplemtis In old hvdrocdes, 
the sac is grcatlj thickened and there may be 
even partial calcification 


WS 

Epididymis While little emphasized by 
writers, changes m the epidid>mis are most 
noteworthy Rarely is the organ found to be 
normal 1 he changes may be acute or vary 
from enlargement with chronic induration to 
marked secondary scarring with contraction 
or atrophy The latter condition is probably 
most ohen the result of great tension within 
the vaginalis This tension may also cause 
compression of the testis with atrophy, or may 
bury both it and the epididymis m a tluckened 
wall of the vaginalis This condition we ob 
served three times 

SYMPTOMS 

If the hydrocele is acute, the result of infec- 
tion of the epididymis or testicle (rarely the 
result of trauma), pam is apt to be severe 
Pam IS usually proportional to tension, great 
with the rapidly forming hydrocele accom- 
panying acute gonorrhoeal epididymitis, slight 
or absent with tuberculous epididymitis 

Chrome hvdtocele, uncomplicated bv infec- 
tion IS usually asvmptomatic save for swell- 
ing Some complain of a dragging sensation 
m the scrotum or along the cord This is due 
to mass weight Pam, if present, is mild as 
a rule and results from tension When pain 
is severe, underlying acute inflammation is 
found (acute epididymitis orchitis) Table 
IV designates the symptomatology as elicited 
from this group of patients 

TABLE IV — SYMPTOMATOLOGY 


Cases 

No symptoms 67 

Svellmg All others 

Pam 

Occasional 13 

Slight continuous 44 

In cord 7 

After lifting 4 

Severe (walking impossible) 3 

Severe nausea vomiting 2 

Tendernc«:s 20 

Drag 78 


Relative retraction of the penis because of a 
large hvdrocde often prevents coitus, renders 
catheterization difficult or mav be the cause 
of extensiv e skin excoriation secondary to uri- 
nary difficulties 

DIAGNOSIS 

In hydrocele of the tunica v aginalis, inspec- 
tion reveals a pear shaped tumor, the mass 
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—DURATION OF DISEASE 
N mterofc esacc doe 


Jnjlanmation Epididimitis is probably 
the most frequent precursor of hydrocele 
acute or chronic It ma) be of gonorrhceal 
origin although the tuberculous tjpc is 
unquestionablj too often overlooked Sub 
acute painless non gonorrhceal tpidid>mitis 
IS of more frequent occurrence than is gen 
I erallj recognized i6i of our patients id 
mitted one or more attacks of gonorrhoea Of 
these at least 3s had acute gonorrhceal 
epididymitis Four patients while denying 
Neisser infection gave 1 history of acute 
epididymitis presumably non specific 

Careful examination of the exposed cpidid 
ymis will in the vast majority of cases reveal 
a pathological organ showing post inflamma 
torv changes — hvpertrophv or atrophy The 
condition of the epididvmis was recorded in 
but 55 of these cases The changes noted w ere 
chronic inflammation 38 cystic changes 9 
acute inflammation 7 (of which 2 showed 
abscess), tuberculosis i In a senes personally 
observed recently well ov erpoper cent showed 
gross evidence of acute or chronic disease of 
the epididymis Unquestionably some of these 
changes are the result of pressure 

Occasionally hydrocele accompanies or fol 
lows orchitis One patient had mumps iinine 
diately preceding the appearance of hydrocele 
Gumma and tuberculosis, not only of the 
testis but of the tunica vaginalis have also 
been reported (5) Of our patients 34 were 
proven syphilitic but rarely was it necessary 
to consider lues m the differential diagnosis 
Gumma of the testis was encountered once 
as a diagnostic error 

Trauma An actual blow to the testis pre 
ceding onset of swellmg was noted by 34 of 


these patients Some fell, some (5 per cent) 
asenb^ the condition to a lifting strain al 
though the mechanics of this relationship are 
not dear to us The incidence of hy drocele in 
arcus riders is said to be high 

A common and also avoidable form of in 
jury IS that receiv ed at the operating table 
Thirty of our patients presented hydroceles 
which appeared immediately after an opera 
lion in the region of the spermatic cord 
Post herniotomy hvdrocele is well known 
Douglas (s) noted hvdrocele postoperatively 

35 per cent of a series of varicocele cases 
\\c believe that m operations in which the 
spermatic cord is manipulated the cord is 
pulled up sufficiently to expose the upper 
portion of the vaginalis to trauma m the 
operative field Tor this reason particular 
care should be observ ed the cord being held 
high to avoid proximity to the vagmahs and 
testis We believe our care in this respect 
explains the relative infrequency with which 
wcseejiost varicocele hydrocele m our follow 
up clinic Furthermore it must be remem 
bered that whenever the testicle or epididymis 
IS attacked surgically an eversion of the 
vaginalis should always be done before the 
scrotum is closed 

Cortgentlal 1 he congenital form is rare m 
adults since the condition if present usually 
disappears spontaneously in later infancy 

Still more rare are those hydroceles second 
arv to circulatory or lymphatic obstructions 
such as those caused by truss wearing ad 
vanced cardiorenal or hepatic disease or 
filanasis It is to be noted that hydrocele is 
not seen as an accompaniment of generalized 
ascite! In one instance hydrocele followed an 
inguinal operation to relieve the oedema of 
filanasis 

Idiopalhtc The majontv of hy droceles fall 
into the idiopathic group There is usually a 
his tory of swelhng with no antecedent local 
condition But as “essential ' or cryptogenic 
serositis is rare in other serous cavities so m 
the tunica v aginalis w e feel that inflammation 
and trauma arc the inciting agents much more 
frequently than is commonly supposed e 
bdieve unrecognized asymptomatic epididy 
mitis is the usual underly ing process in cases 
of hydrocele 
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The etiological factors in this senes as 
determined by history are indicated m Table 
III 


TABLF — ETIOLOCY 


Trauma i Non-operativc 
Blow 
Fall 
Strain 

2 Postoperatn e 
Hernia 
\ ancocele 
Hvdrocele 
Filanasis 

Infection Gonococcal epididymitis 
Mumps 

Congenital h>drocele 
Idiopathic hjdrocele 




34 

8 

25 


*9 

5 

S 

32 

1 

15 

31J 


PATHOLOGY 

Fluid The fluid of uninfected hydroceles 
resembles blood serum It has a speafic grav 
it> of 1 020 to I 026, contains fibrin, albumin 
(4 to 6 per cent), paraglobulin, at times choles 
term, and phosphatic calculi Microscopic'ill> 
the fluid shmAS endothelial cells, cholesterm 
crystals, white blood cells, often spermatozoa, 
bacteria m infected cases, and m event of 
hsemorrhage, red cells The quantity present 
varies from a few cubic centimeters to several 
hters, the greatest quantity yet reported 
being 5 gallons (2) 

Cafono (2) has pointed out that in view of 
the lower specific gravity and smaller serum 
content of transudates, hydrocele fluid is an 
exudate of mflarmnator> origin Careful study 
of the epididjmis and sac of the involved part 
seems to bear this out The same writer 
shows, furthermore, that were the fluid a 
transudvte of chronic passive congestion, 
hydrocele would more often complicate van 
cocele We noted this assoaation only once 

Tunica ,}aginaUs When exposed at opera- 
tion, the vaginalis is pale unless it is acutely 
inflamed If it inflamed, the membrane 
shows injection and frequentl> fibnnous de- 
posits Adhesions within the sac may be 
numerous and dense Especially common are 
changes m the albuginea Ihick whitish 
placques of old fibnnous deposit may give this 
organ an appearance quite similar to that of 
the spleen m perisplenitis In old h> droceles, 
the sac IS greatly thickened and there may be 
ev cn partial calcification 


Eptdtdvmis While little emphasized by 
wnters, changes in the epididymis are most 
noteworthy Rarely is the organ found to be 
normal 1 he changes may be acute or v ary 
from enlargement with chronic induration to 
marked secondary scarring with contraction 
or atrophy The latter condition is probably 
most often the result of great tension within 
the vaginalis This tension may also cause 
compression of the testis w ith atrophy, or may 
bury both it and the epididymis in a tluckened 
wall of the vaginalis This condition we ob 
served three times 

SVMPTOMS 

If the hydrocele is acute, the result of infec- 
tion of the epididymis or testicle (rarely the 
result of trauma), pain is apt to be severe 
Pam is usually proportional to tension great 
with the rapidly forming hydrocele accom- 
panying acute gonorrhccal epididymitis, slight 
or absent with tuberculous epididymitis 
Chronic hydrocele, uncomplicated by infec- 
tion IS usually asymptomatic save for swell 
mg Some complain of a dragging sensation 
m the scrotum or along the cord This is due 
to mass weight Pain, if present is mild as 
a rule and results from tension When pain 
is severe, underlying acute inflammation is 
found (acute epididymiti:s, orchitis) Table 
IV designates the symptomatology as eliated 
from this group of patients 

TABLE IV — SYMBTOMATOLOGY 


Cases 

Nos\mptoin 67 

Swelling All others 

Pam 

Occasional 13 

Slight continuous 44 

In cord 7 

Mter Wting 4 

Soere (walking impossible) 3 

Severe nausea vomiting 2 

Tendeme«3 -’o 

Drag 78 


Relative retraction of the penis because of a 
large hydrocele often prevents coitus renders 
cathetenzation difficult, or may be the cause 
of extensive skin excoriation secondary to uri- 
nary difficulties 

DIAGNOSIS 

In hydrocele of the tunica vaginalis, mspec 
tion reveals a pear shaped tumor, the mass 
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tapering into the cord As a rule the outline 
IS felt to be -mooth and regular and the mass 
elastic Occasionillv lobulation is found The 
mass IS dull to percussion transmits light, can 
not be reduced ("except the congenital type), 
and unless complicated b> hernia gives no 
cough impulse 

The cord is normal unless involved in the 
hydrocele formation 

Over acute hvdrocelcs particularlv, the 
scrotal skin ma> be ten^e and shiny, over 
chronic hvdroceles of large size, tense and 
bhinj 

Usuallv the testis is found behind and be 
low the center of the tumor, rarcl> it 
present anteriorly Often the organ cannot 
be localized 

In this series tran&illumination was record 
ed as good in 370 cases poor in 6 none in 
26 andnotrecordcdin 54 Operation revealed 
turbid fluid or thickened sac in those not 
transmitting light >et proving to be hydro 
celes Occasionallv we encountered dilBcuUv 
in. obtaining transillumination in colored 
patients with unusually deeply pigmented 
skin yet showing sacs which were not ab 
normally thickened 

Although puncture of the hydrocele and 
withdrawal of some fluid is the surest diagnos 
tic procedure it should ne\ er be done unless 
hernia can be ruled out absolutely We do 
not use the method 


DIIFERENTIAL DIAGNOSIS 

Themoreusual conditionsfromwhichhvdro 
celes must be differentiated are the following 
Hemiu Unless it is incarcerated or strangu 
lated a hernia of such size as to be confused 
with hydrocele is a tympanitic reducible mass 
with the cough impulse Reducible congen 
ltd hydrocele with associated hernia was 
noted m 3 of our adult cases Complicating 
hernia was present jn 61 cases 

Spermaioceh Spermatocele is rare andean 
not usually be demonstrated by transillumi 
nation The testis is most often in front and 
below Aspirated fluid shows spermatozoa 
One makes the diagnosis most frequently at 
operation We diagnosed spermatocele as 
hydrocele once 

UcBmalocele A history of recent injury with 
a solid inelastic opaque mass often associated 
with superficial ecchymosis renders a diagnosis 
of hicmatocele likely, but traumatic intra 
vaginalis himorrhage may convert a hydro 
cele into a haimatocele 
Chyhccle is encountered in the tropics The 
aspirated fluid is creamy with a layer of fat 
on top after it is left to stand 
Gumma is usually a painless, hard or doughy 
mass not visible under tranbillumination A 
luetic history or positive Wassermann sug 
gests the diagnosis We found gumma once 
Tie (edema of chronic passx e con^esltoniaz.y 
simulate hydrocele on inspection but the fluid 
infiltration will be felt in the loose scrotal 
(issue with the testis and epididymis in 
normal position 

Pieoplasms of the testes Rapid grow th with 
pain the presence of a solid hard mass, nega 
tive findings upon transillumination and later 
secondary gland involvement usually point to 
neoplasms of the testes Involvement of the 
cord proximal to the tumor is common We 
diagnosed a neoplasm as h\ drocele once 
Hydrocele associated with imperfectly de 
scended testicle (either inguinal or mtra 
abdominal) may be confusing In the presence 
of an abdominal tumor associated with unde 
scended testes, the possibility of hv drocele must 
be considerecl 

PPOGNOsIS 

Tapping or the use of a local irritant such 
as painting the overlying skin with iodine 
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Fig 3 Exposed vaginahs and testicle Line of excision Fig 5 Method of ev ersion behind cord 
Fig 4 Running hxmobtatic suture particularl> useful m 
old thicLened sacs 



frequently accomplishes a cure in infants At 
times, cure is spontaneous Often complicat- 
ing hernia demands radical treatment 
In adults, hydrocele shows no tendency to 
spontaneous cure Radical treatment is rt 
quired Rarely does h>drocele rupture When 
this occurs, himatoma ensues and the scrotum 
maj simulate elephantiasis, urmar) extrav 
asation, or strangulated hernia 

TREATMENT 

The first surgical treatment of hydrocele 
dates to antiquity Celsus incised and drained 
the sac Tapping and injection of irritant 
fluids ^\as practiced early Internal medica- 
tion was noted to have no \alue Vaccines 
and autotherapy have at times gi\en tern 
porar> results Today we practice (i) tap 
ping with or without injection, or (2) open 
operation 

Tapping This is often curati\e in children 
In the 13 cases m infants reported here, it 
was never used Eight were cured b> open 
operation and hernioplasta In 5 the age or 
mildness of the condition did not warrant 
operation Tapping ma> be used, too, in 
tho'^e adults refusing operation or in those 
whose physical condition does not warrant an 
operation For the latter reason we practiced 
lapping m 3 cases Before tapping a hydro- 
ceje, hernia must be excluded absolutely In 
adults after tapping, the fluid usually reforms 


One in 4 of these patients had been relieved 
previoubly b> tapping, 53 had been tapped 
once, 18 twice One claimed to have been 
tapped 20 times, 5 had open operations per- 
formed elsewhere 


TABLE V — PREVIOUS TREATMENT 
Operation 


Cases 

5 


Tapping 

Times 


3 

4 

5 

6 
7 

10 


20 

Many 


3 

I 

3 


Injection Following tapping with complete 
emptying 5 to 20 minims of pure phenol 
may be injected and the scrotum thoroughly 
kneaded to dis<;emmatc the drug to all sur- 
faces The success of this method rests upon 
the thoroughness of the agglutination of the 
\aginalis surfaces and the obliteration of the 
sac This method is indicated only in uncom 
plicated hvdro.ceIesJWith t hin walls and rlp.ar 
fluid It should never be used in children 
because most of these h>droceles commum 
cate with the abdominal cavitj and it is im 
possible to tell whether the> communicate or 
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i of I3216 cases treated bj open opera 
tion ther^ were 30 relapses, or 2 4 per cent 
The follow up on our cases operated upon 
I to7 >ears ago has been rather unsatisfac 
tor^ because of the extreme difficultj inlocat 
mg members of a more or less floating popu 
Ktion m a great at\ We have hovicver 
per«onallj examined j3 of these 456 patients 
There was evidence of fluid estimated as 2 to 
4 cubic centimeters in 4 of these, alwavs at 
the upper pole and quite apart from the 
testicle In _ cases there was definite recur 
rence Reoperation was performed once It 
w as found that tw o laj ers of remaining tunica 
were glued together with cjst formation not 
im oh mg the testicle but rather just above it 

SUilMARY 

H>drocele is a relatively common condition 
and constitutes about 3 6 per cent of all uro 
logical cases requiring hospital care 
In about the etiologv is undetermined 
Infection and trauma are chief of the known 
causes Probablj painless subacute epididv 
mitis (non venereal) is the underlying factor 
in a great number of instances 
The condition is ob-erved most frequently 
in young adults In infancy it is usually 
congenital and associated with hernia 
Acute hydrocele is usually symptomatic, 
pain Is the chief complaint In the chronic 
t\pe, a «ense of mass and weight is noted 
Iransillummation of a scrotal mass pa 
thognomonic of hy drocele DifTerential diag 
nosis IS extremely difflcuU at times 


While Simple tappmg with or wathout 
injection of irritants relieves many open 
operation, preferably exasion and eversion of 
the sac is the procedure of choice 
Local anaesthesia is most satisfactory in 
the«e cases 

The hamostatic scrotal compression band 
age herein described is of great service follow 
ing operation 

Computation is not uncommon loss of the 
testicle by infection being probably the most 
severe Undue handling of the scrotal skin 
at operation is to be av oided that danger of 
contamination may be minimized 
Two of our patients died following surgical 
treatment, both of bronchopneumonia One 
of these deaths followed simple tapping with 
out injection 

The av erage stay in the hospital of all cases 
was 94 days of uninfected ca«es 0 i days 
Ihe chance of recurrence is about 3 Umes 
greater following tapping and injection than 
after the open operation 

BIDLIOOR\PirY 

I Bruns Pie Bebandlung der H>ilroceIe Inaugural 
DissertaCion Berlin iQta 

3 Caforio Suita patogenesi dell idrocele essenziale 
contnbute alia aiagno»i differeiuule fra cssudati e 
Iran udati Caz< intenaz di med xv X0S9 

3 Casper Cited Sanford 11 h Cabot s blodern 

Urology Lea & Febicer 1918 p 464 

4 CoUTNCs C W Scrotal bandOoCS J Urol 19 3 a 

4SV 

5 Doircus JOH'4 Results of operation for \aneoceIe 

J Am M As 1931 Uxvi 716 

6 lIiWEBRAND and PeV iaccos Quoted by Rruns 

7 Posner Zur Patbologie und Therapie der Iljdrotele 

Bcrl LIu Wchnschr 1911 xUiu 390 



CLINICAL SURGERY 


FROM THE SURGICAL CLINIC, LANKENAU HOSPIT iL 

GASTRO-ENTEROSTOMY 
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F ew innovations in gastric surger> en- 
joyed the immediate adoption accorded 
the operation of gastrojejunostomj This 
distinction is all the more note\vorth> mas 
much as the operation as originally performed 
was not the practical application of a theory 
or a previousl> planned step, but an emergency 
measure in an apparent!) inoperable case of 
gastric mahgnanc) 

Other distinctions enjoyed by the proce 
dure are the tremendous amount of literature 
which It has brought forth and its persistence 
as a fruitful source of controversy down to the 
present hour It will, no doubt, continue to 
be a subject of discussion as long as the 
diseases to which it is applied continue to 
anno> the human body, or until some entirely 
different surgical procedure is devised for the 
treatment of the disorders to which it is ap 
plied, or until perhaps, at some remote future 
time the dream of the medical cure of such 
diseases will have been realized, or better still, 
the digestive disturbances of ci\ ihzed man will 
have been entirely overcome Until one or 
another of these eventualities takes place the 
gastrojejunal anastomosis will necessarily oc 
cup) a prominent place in surgical history 
As It is used today, gastrojejunostomy is 
generally performed for the relief of pyloric 
obstruction due to ulcer, carcinoma, or the 
results of these and other obstructive diseases 
One of its mam purposes in the treatment of 
ulcer, its complications and sequela:, is to side 
track the irritating action of food and of the 
gastric acid juices on the affected portion of 
the stomach or the duodenum In inoperable 
carcinoma it is designed to act as drainage for 
the stomach, while in the operable case, with 
resection, the anastomosis is essential for es 
tabhshmg the continuity of the gastro intes- 
tinal tract 

It is in the treatment of duodenal ulcer that 
the operation finds its greatest use While it is 
true that it does not )et provide one hundred 


per cent of cures, it is without doubt the most 
beneficent surgical method of treating this 
condition 

The operation itself is not a dangerous one, 
and with the properl) selected moment and the 
proper preparation of the patient, its mortalit) 
should not be high Nor are the immediate 
complications much to be feared if the im 
mediate postoperative treatment is carefully 
planned and earned out The percentage of 
cures in the cases traced b) the Lankenau 
follow up clinic IS about 85 per cent This does 
not include the cases which cannot be traced, 
and which on the basis of analog) it is reason 
able to assume would add 2 or 3 per cent to 
the cured cases These figures refer mainl) to 
gastric and duodenal ulcers The most serious 
remote effect of the operation to be feared is, of 
course, marginal, gastro jejunal, or jejunal 
ulcer, which may be expected in from r to 3 
per cent of the cases 

The theories offered to explain the develop- 
ment of this unpleasant sequel are numerous 
and various Retained suture or sutures as a 
possible cause are seen in the following two cases 

The patient a laborer male 26 years age, was ad 
milled lo the Lankenau Hospital on May ii, 19 6 with 
all the signs and symptoms of acute perforating duodenal 
ul<»r Operation was resorted to at once 4 hours after the 
onset of the symptoms Through an upper right rectus 
incision a very much diseased appends was remov ed and 
after the surrounding adhesions had been separated an 
ulcer was found in the first portion of the duodenum with 
an indurated area about 3 centimeters in diameter, m the 
center of which was a perforation about centimeter m 
diameter The ulcer was oversewn with linen and inverted 
and a gastrojejunostomy performed followed b> a jejuno- 
jejunostomy at a point about 5 centimeters below the first 
anastomosis The patient made an uneventful recovery 
and was discharged on the thirteenth day He returned to 
the follow up clinic on September 24, 4 months after 
operation feeling well, except for occasional gas on the 
stomach and an occasional dull dragging epigastric pain 
He was paying no attention to his diet Fluoroscopic exam 
ination at that time showed a rather spastic stomach 
ransiderable deformity at the stoma and a suggestion of 
margmal ulcer although no crater was seen The old 
deformity of the duodenum was present The banum meal 
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passed throuRh both openings A test meal showed man 
mum free hjdroclilonc acid of j6 in the first speanien and 
maximum total of 76 in the last specimen The stomach 
contents showed much starch fat and mucus and gave a 
positive reaction to guaiac for blood The patient was 
given advice as to diet and was asked to return to the 
follow up clinic in 6 months 

Because of the persistence of the epigastric distress he 
came before t!^t time and was re admitted on December 

3 1526 Although he had been followung instructions as to 

diet about 3 weeks before admission he began having more 
or less constant dragging epigastric pain aggravated at 
night The pain for the past 10 days was severe enough to 
compel him to quit work with resultant relief of pain for 
the past 2 days The fractional lest meal at this time 
showed considerablv lower readings than at the former 
etammation the maximum free hydrochloric acrf 
30 in the second (with none m the seventh and e^th) 
specimen and the total s® m the third specimen The 8 
hour test meal showed no retention free hydrochloric aad 
18 total hydrochloric acid 72 At the second operat^ 
on December g the old scar was excised and an indura^ 
found at the site of the postenor gastrojejunostomy ine 


anastomosis was unhooked and the onginat conditions 
restored A piece of linen suture was found m the stomach 
wall at the site of the anastomosis The portion of the 
jejunum above the old gastrojejunostomy was resected 
ara an ulcer the size of a nickel was found at the site of the 
anastomosis The ulcer was excised and the cut ends of the 
bowel united The incision was closed without drainage 
The pathological report read acute and chronic ulcer 
The patient was discharged in good condition on Decern 
ber 2t rg 6 Figure 2 shows the condition found at the 
second operation 

£ M male age 3S years was operated upon August 
igi6 A duodenal ulcer was found and excised and pos 
tenor gastro enterostomy done The patient recovered and 
remained well until 2 days before Christmas 1026 when 
be was attacked with epigastric pain 2 to t hours after 
eating This pain was relieved by eating This condition 
continued until February 1927 when he reentered the 
Lankenau Clmic The diagnosis was probable margmal 
ulcer vet the X ray findings were negative 

OpernttOH Adhesions of the great omentum to the 
parietal pentoneum and under surface of the liver were 
released Careful examination of the gastrojejunostomy 
was negative The stomach was openri through the 
anterior wall and the posterior gastro enterostomy brought 
up through the inosion and examined Embedded in the 
mucosa at the site of the anastomosis were two silk sutures 
which were removed The mucosa from which the silk 
nas taken was reddened and puckered and showed some 
evidence of infiammation but no ulceration In a short 
time however this no doubt would have developed into 
an ulcer Relief of symptoms followed recovery from 
operatiOD 

Marginal ulcer carries with it the same in 
herent possibilities of primar> peptic ulcer 
such as haemorrhage and acute perforation 
These sequel® therefore are to be feared 
and m a measure detract from the other 
wise satisfactory results of gastrojejunostomy 
Nevertheless it still remains the operation of 
choice for most cases of duodenal ulcer es 
pecially since gastric resection so widely ad 
\ocated by European surgeons notably Fin 
sterer ana his followers does not entirely 
obviate the same unpleasant remote result 
This fact alone makes partial gastrectomy 
too formidable a measure if the same purpose 
can be served by less extensive surgery 

Although as a rule the diagnosis of the con 
dition for which a gastro enterostomy is indi 
cated can be approached on the basis of the 
clinical history nearly all cases should have the 
benefit of a pre operative study for the more 
exact determination of the extent of the 
pathological physiology Gastric analysis to 
estimate the degree of retention (if any) the 
degree of acidity and so forth and an analysis 
of the vomitus and faces should be routine 
measures X ray demonstration of the ulcer or 
other pathological conditions is desirable but 
as IS well known it is not always decisiv e mas 
much as certain lesions do not show up in this 
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form of stud> It goes without sa> mg that the 
usual kidney functional tests, blood anal>sis, 
urinal) SIS, and blood count, as applied to all 
surgical prospects, are in order 

At the Lankenau Hospital the preparation 
of the patient in the chronic cases consists in 
making the tests already mentioned The frac 
tional test meal also is the usual routine al 
though the 8 hour meal with prunes and raisins 
IS gi\ en in certain instances In the \ er> chronic 
case of long standing, gastric la\age is some 
times ordered The weakened and bleeding pa 
tient IS put on “regulation” diet, and glucose 
and \vh\ske> and pure beef juice are adroinis 
tered in the same manner as constant saline 
injections The onl> tests made in such cases 
are the blood tests The morning of the opera 
tion the bowels are cleaned out by an enema 

When we speak of gastrojejunostom>, un 
less other methods are mentioned, we usually 
have m mind the posterior no loop anastomosis 
which IS really Hacker’s modification of 
Woelfler’s original anterior long loop method 

TECHNIQUE 

The technique of the operation is not diffi- 
cult, but making the new stoma just the proper 
size requires certain judgment and care, gained 
by observation and experience Too small an 
opening is as unwise as too large a one The 
incision, about 10 centimeters m length, is 
made through the right rectus muscle close to 
the median line extending from below the ensi 
form cartilage almost to the umbilicus A 
careful examination of the entire operative 
field is imperative In ulcer cases, for example. 
It IS not at all unusual to find a ksion in both 
the stomach and the duodenum The entire 
stomach should be in view and palpated before 
any operation upon it is attempted The 
operator then makes sure that the posterior 
wall of the stomach is accessible through the 
transverse mesocolon Before taking this step, 
however, he should cover all skin surfaces sur- 
rounding the abdominal incision with hot moist 
gauze pads, in order to protect the viscera that 
ma> have to be drawn out of the abdomen 
The greater omentum with its attached trans 
verse colon is drawn into the wound and 
turned upward to the hot gauze pads This 
brings into view the primarj coil of the jeju 
Occasionallv the first few centimeters of 
the jejunum are attached to the under surface 
of the greater omentum b> adhesions, or the 
mesocolic ligament, arising from the under sur- 
face of the mesocolon and attached below to 
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Fig 2 Drawing of specimen showing condition found 
at second operation 

the jejunum, is found extending 7 to 10 centi- 
meters into the gut This should be div ided un- 
til the jejunum is free up to its origin In order 
that the physiological action of the new open 
ing md> resemble as nearly as possible that of 
the natural pyloric orifice the site of the anas- 
tomosis should be in the dependent pjloric 
portion of the stomach It is our practice to 
make the opening in the transverse mesocolon 
nearer the vertebra than the transverse colon, 
to prevent a possible gastrojejunocolic fistula 
should a marginal ulcer develop 
As already indicated, much of the success of 
gastrojejunostom) depends on the immediate 
postoperative treatment In the Lankenau 
Hospital while this ma> be regulated accord 
ing to the individual case, as a general rule 
the first measure after operation is h>po 
dermocl>sis of 1,000 or 1,500 cubic centimeters 
of normal salt solution followed in 24 hours bv 
the constant Murph> drip with whiske> Noth- 
ing IS given bj mouth for 24 to 48 hours except 
hot water or ice chips Nourishment ma> be 
given on the second or third da) consisting of 
albumen, milk and lime water (half and half), 
or clear broths No solid food is given during 
the first week, after that a soft diet is allowed 
The patient usuall) leaves the hospital after 
the second or third week, and on discharge is 
given a diet list together with injunctions to 
avoid all fried and fatt) foods, sweets and pas- 
trj for at least i )ear after opertion The 
follow up clinic keeps these patients under ob 
servation for 2 or 3 )ears (cancer cases 5 )ears) 
and m many instances a test meal and fluoro- 
scopic studv are made from time to time as a 
basis of comparison between the pre operative 
and postoperative behavior of the stomach and 
gastro intestinal tract 
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A GRL\T imn) operations ln\c been de 
signed to cure or eradicate gastnc and 
duodenal ulcer but their large number is 
sulTicant proof of the inadequacj of any one of 
them 

It lb a great pU\ that we are not as jet fullj 
acquainted with the etiologj of gastnc and 
duodenal ulcer The ulcer cannot be considereel 
a simple localised disease because often the pa 
tient shows a constitutional tendenej totrard 
ulcer that ph\s no inconsiderable part m its 
existence or continuance and possibly in its 
recurrence 

Therefore we max remove the ulcer but can 
not in manv cases prevent the so called inherent 
constitutional ulcer tendenej from forming 
another ulcer 

The result is that there are two groups of sur 
geons with cntirelv different ideas as to which 
la the most clTcctive procedure to be followed 
One group prefers a simple posterior gastro 
enterobtomv the other resection of the ulcer 
together with a great part of the njlonc end of 
the stomach and the pvloriis Both groups have 
their prominent and well known advocates among 
surgeons but the unsettled state of the question 
makes it rather dilReult to form an opinion 
Besides theoretical reflections the question of 
surgical technicalities plavs likewise a great part 
The simple gastro-enterostomv is undcniablj a 
simpler procedure than the gastric rejection 
though the magnitude of the latter nnj be con 
sidcrablj reduced bv a well developed technique 
In our opinion the reason the group giving 
preference to the simple gastro enterosfomj la 
such a large one is that this procedure requires 
far less skill than a gastnc resection 
Bv this we do not b> anv means wish to sax 
that according to our opinion technical knowl 
edge Itself forms the mam factor in deciding upon 
the tj-pe of operation to be emplojed because 
theoretical reflections plaj exactlj the same part 
when we are deciding upon the merits of the two 
procedures 

Improvement in the tedinique of local anas 
thesia has resulted in a large increase in the 
number of those doing gastnc resections We 
ourselves are numbered among these 


Formerlj it was ahvajs a matter of grave con 
cem to emploj ether as a means of narcosis for x 
or ijri hours with a patient in poor phjbical 
condition while now with a patient in exactlj 
the same condition of health we safelj emploj 
with the best of results splanchnic anxsthesia 

One drawback to splanchnic anxsthesia ib that 
one has alw-avs to take into consideration besides 
the apprehensiveness and sensitiveness of the 
patient also the nervousness of the surgeon 
which m an occasional case renders it necessarj to 
resort to general anxsthesia Furthermore, it 
must be remembered that the surgeon s skill and 
self control are put to a greater test when splanch 
nic anaesthesia is emplovcd because it requires a 
morehighlv developed technical knowledge more 
care and more gentleness throughout the 
operation 

The results of operations done m our dime 
under splanchnic anxsthesia are undoubtedK 
better Disregarding the higher percentage of 
good results in those survivmg operation and 
those who are permanentlj cured it is an un 
doubted fact that the postoperative condition la 
decidedly belter than when the operation la done 
under general ana.sthesia Postoperative vomit 
ing imposes a severe strain upon the suture line 
of the anastomosia and the abdominal wall suture 
and detracts from the strength of the patient 
After splanchnic anxsthesia postoperativ e vomit 
ing lb exlremelj rare and of a v erv mild transient 
character In our clinic the use of Hueltl s sewing 
clamp lb a great advantage in stomach resection 
because it not onlv shortens and simplifies the 
operation, but at the same time secures perfect 
hxmobtasib 

We have never experienced anj disadvantages 
with this svstem of suturing Furthermore the 
staples placed in position along the suture bne bj 
this clamp are sloughed out after a short time 
mto the gastnc cavitj together with anv devital 
iz ed and sloughing particles of stomach wall 
along the line of resection passing out therefrom 
through the openmg of the anastomosis 

The use of this clamp shortens the time of 
operation approximatelj 20 minutes wluch can 
not be despised cspeoallj m the case of patients 
in indifferent or poor condition 
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The patient is given the usual pre operative 
care and treatment One hour before the opera 
tion he receu es hypodermically 1 or 2 centignms 
of morphine Anesthesia of the abdominal wall 
is secured bv infiltration with Yi per cent no\o- 
cam tonogen solution in the form of a rhombus, 
so that the upper corner of the rhombus is at the 
tip of the xiphoid process, and the lower comer a 
finger’s breadth below the umbilicus 

It IS important to carry out the aniesthesia of 
the abdominal wall with accuracy, so that the 
patient will not only not feel the incision, but also 
during the operation will not be annoyed b> the 
retraction of the abdominal wall, which is of 
rather long duration Another drawback of an 
inaccurately accomplished anesthesia is that the 
patient does not relax the abdominal wall, and 
consequently one has to contend during the 
operation with a tense or rigid musculature, and 
with a tendency of the intestines to extrude 
themselves from the abdominal cavity unless 
we resort immediate!) to ether anaesthesia 

The inasion of the abdomen extends m the 
midlme from the xiphoid process to about two 
fingers’ breadth below the umbilicus The 
abdommal layers are incised separatel) in the 
usual manner, haimostasis carefully secured, and 
the peritoneum grasped between tissue forceps 
and opened 

After the abdomen has been opened we inspect 
and examine the viscera, and ascertain the loca 
tion and extent of the ulcer, as w ell as its relation 
to ad3acent structures If w e find the case to be a 
suitable one for resection, and if there are not 
too man) adhesions along the lesser curvature, 
we begin by doing the injection for splanchnic 
anaesthesia according to the method of Braun 
This method is the one we alvva)s employ, as 
after considerable experience we hav e found it to 
he absolute!) without danger if properl) and 
accuratel) done 

The injection should be made easil) and should 
never be forced If one is unable properly to 
inspect and palpate the point of injection, the 
local anesthesia should immediatel) be discon 
tmued and general anesthesia resorted to 

When the needle with which the injection is 
made, is m the proper location, the syringe 
should mvanabl) be aspirated It is of no im 
portance if a little blood mixed with air is drawn, 
into the syringe, and the 100 cubic centimeters of 
Y per cent novocain solution may be slowly 
injected On the other hand, if the syringe when 
aspirated promptly fills with blood, the needle is 
at once withdrawn because m all probability the 



inferior vena cava has been perforated bv the 
needle 

Upon the completion of the splanchnic injection 
the abdominal wall vessels are ligated The 
advantage gamed by this procedure is a two fold 
one, m that we work upon the delicate abdommal 
wall with hands uncontaminated b\ gastric or 
duodenal contents, and we may profitably employ 
the time until the anaesthesia is complete, 
although there is no doubt that in the majority of 
cases the anesthesia begins upon completion of 
the injection, but this should not be accepted as a 
rule In a great many of my cases I hav e found 
that anesthesia is complete in 10 minutes after 
finishing the injection In cases like this it is most 
advanta^ous to use these few minutes for ligation 
of blood vessels rather than any attempt at 
manipulation of the viscera 

Next the field of operation as well as the ab- 
dominal wall, are isolated Skin towels are 
fastened to both sides of the incision by means of 
skin dips in the usual way, additional towels are 
placed on top of these and by means of peritoneal 
haimostatic forceps, the peritoneum is attached to 
these in a similar manner 

On completion of this the stomach and omen 
turn major are raised out of the abdomen, and the 
lemammg viscera packed off with long gauze 
packs Although this latter procedure is a con- 
venient one for the surgeon, it is disadvantageous 
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A GREAT manj operations have been de 
signed to cure or eradicate gistnc and 
duodenal ulcer hut their large number is 
sufficient proof of the inadeguac> of an> one of 
them 

It IS 3 great pitv that ne are not as >et /uJf> 
acquainted with the etiologj of gastric and 
duodenal ulcer The ulcer cannot be considered 
a simple localised disease because often the pa 
tient shows a constitutional tendency toward 
ulcer that plavs no inconsiderable part in Us 
existence or continuance and possiblj in its 
recurrence 

Therefore wt ma\ remove the ulcer but can 
not in manv uses prevent the so called inherent 
constitutional ulcer tendenc> from forming 
another ulcer 

The result is that there are two groups of sur 
geons with entirel> different ideas as to which 
IS the most effective procedure to be followed 
One group prefers a simple postenor gastro 
enterostorov the other resection of the ulc«»r 
together with a great part of the p>loric end of 
the stomach and the pvlorus Both groups have 
their prominent and well known advocates among 
surgeons hut the unsettled state of the question 
makes it rather difficult to form an opinion 
Besides theoretical reflections the question of 
surgicaf technicalities piajs tikewis'* a great part 
The simple gastro-enterostomj is undeniabU a 
simpler procedure than the gastric resection, 
though the magnitude of the latter may be con 
siderablv reduced b> a well developed technique 
In our opinion the reason the group giving 
preference to the simple gastro enterostomy is 
such a large one is that this procedure requires 
far less skill than a gastric resection 
By this we do not by any mevns wish to say 
that according to our opinion technical know! 
edge itself forms the mam factor m deciding upon 
the type of operation to be employed because 
theoretical reflections play exacth the same part 
/hen we are deciding upon the merits of the two 
procedures 

Improvement in the technique of local an'cs 
thesia has resulted m a large increase in the 
number of those doing gastric resections We 
ourselves are numbered among these 


Formerly it was always a matter of grave con 
cem to employ ether as a means of narcosis for x 
or hours with a patient in poor phvsical 
condition while now with a patient in etactlv 
the same condition of health we safely emplov 
With the best of results splanchnic anesthesia 

One drawback to splanchnic anesthesia is that 
One has always to take into consideration besides 
the apprehensivencss and sensitiveness of the 
patient also the nervousness of the surgeon 
which in an occasional case renders it necessary to 
resort to general anesthesia Furthermore it 
must be remembered that the surgeon’s skill and 
self control are put to a greater test when splanch 
me anesthesia is emplov ed because it requires a 
more highly developed technical knowledge more 
care and more gentleness throughout the 
operation 

The results of operations done in our dime 
under splanchnic ansesthesia are undoubtedly 
better Disregarding the higher percentage of 
good results in those surviving operation and 
those who are permanently cured it is an un 
doubted fact that the postoperative condition is 
decidedly better than when the operation is done 
under general anesthesia Postoperative vomit 
mg imposes a severe strain upon the suture line 
of the anastomosis and the abdominal wall suture 
and detracts from the strength of the patient 
After splanchnic antsthesia postoperative vomit 
ing IS extremely rare and of a very mild transient 
character In our clmic the use of Hueltl b sew mg 
clamp IS a great advantage in stomach resection 
because it not only shortens and simplifies the 
operation but at the same time secures perfect 
hsemostasis 

^Ve have never experienced anv disadvantages 
With thii. system of suturing Furthermore the 
staples placed in position along the suture line by 
thus clamp are sloughed out after a short time 
into the gastnc cavitv together with any devital 
ized and sloughing particles of stomach wall 
along the line of resection passing out therefrom 
through the openmg of the anastomosis 

The u'le ol this damp shortens the time of 
operation approximately o minutes, which can 
not be despised especially m the case of patients 
HI indifferent or poor condition 
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TECHNIQUE 

The patient is given the usual pre operatne 
care and treatment One hour before the opera 
tion he receives hypodermicall> i or 2 centigrams 
of morphine Anesthesia of the abdominal wall 
is secured by infiltration with ^ per cent novo 
cam tonogen solution m the form of a rhombus, 
so that the upper corner of the rhombus is at the 
tip of the xiphoid process, and the lower corner a 
finger’s breadth below the umbilicus 
It IS important to carry out the anesthesia of 
the abdominal wall with accurac>, so that the 
patient will not only not feel the incision, but also 
dunng the operation will not be annoyed by the 
retraction of the abdominal wall, which is of 
rather long duration Another drawback of an 
inaccurately accomplished anresthesia is that the 
patient does not relax the abdominal wall, and 
consequently one has to contend during the 
operation with a tense or rigid musculature, and 
with a tendency of the intestines to extrude 
themselves from the abdominal cavity, unless 
we resort immediately to ether anasthesia 
The incision of the abdomen extends m the 
midlme from the xiphoid process to about two 
fingers’ breadth below the umbilicus The 
abdominal layers are incised separately in the 
usual manner, hiemostasis carefully secured, and 
the peritoneum grasped between tissue forceps 
and opened 

After the abdomen has been opened we inspect 
and examine the viscera, and ascertain the loca 
tion and extent of the ulcer, as well as Us relation 
to adjacent structures If we find the case to be a 
suitable one for resection, and if there are not 
too many adhesions along the lesser curvature, 
we begin by doing the injection for splanchnic 
ansesthesia according to the method of Braun 
This method is the one we always employ, as 
after considerable experience we have found it to 
be absolutelv without danger if properly and 
accurately done 

The injection should be made easily and should 
never be forced If one is unable properly to 
inspect and palpate the point of injection, the 
local amcsthesia should immediately be discon 
tinued and general anesthesia resorted to 
When the needle with which the injection is 
made, is in the proper location, the svnnge 
should invanablv be aspirated It is of no im 
portance if a little blood mixed with air is drawn 
into the syringe, and the roo cubic centimeters of 
yi per cent novocain solution may be slowly 
injected On the other hand, if the syringe when 
aspirated promptly fills with blood, the needle is 
at once withdrawn because m all probability the 



section 

inferior vena cava has been perforated by the 
needle 

Upon the completion of the splanchnic injection 
the abdominal wall vessels are ligated The 
advantage gained by this procedure is a two fold 
one, m that we work upon the delicate abdominal 
wall with hands uncontammated b\ gastric or 
duodenal contents, and we may profitably employ 
the time until the aniesthesia is complete, 
although there is no doubt that in the majority of 
cases the anaesthesia begins upon completion of 
the injection, but this should not be accepted as a 
rule In a great manv of my cases I have found 
that anaesthesia is complete in 10 minutes after 
finishing the injection In cases like this it is most 
advantageous to use these few minutes for ligation 
of blood vessels, rather than any attempt at 
manipulation of the viscera 

Next, the field of operation as well as the ab 
dominal wall, are isolated Skin towels are 
fastened to both sides of the incision by means of 
skin clips m the usual way, additional towels are 
placed on top of these and by means of peritoneal 
hamostatic forceps, the peritoneum is attached to 
these in a similar manner 

On completion of this, the stomach and omen- 
tum major are raised out of the abdomen, and the 
remaining viscera packed off with long gauze 
packs Although this latter procedure is a con 
vement one for the surgeon, it is disadvantageous 
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a Cutting betne«n Che two rows of staples after the sewing clamp has been reao\ed 


to the patient \Vhen gauze packs are placed m 
the abdominal cavity the intestinal serosa as 
yyej] is the penioneum be easij> injured 
This tends to create adhesions For this reason 
I have abandoned the use of packs m the ab 
dommal ca\)t} but consider it quite siiihaent to 
cover the small intestine with a lar^e gauze pad 
The second part of the operation is begun bv 
clamping each vessel of the omentum major and 
minor supplying that portion of the stomach to 
be resected between hiemostatic forceps and b} 
cutting them between the clamps In view of the 
fact that the large number of forceps employed 
maj funder the work of one with limited etpen 
ence it is far more simple to tie off this circulation 
one vessel at a time bv the use of an aneurism 
needle carrying two ligatures ligating each 
vessel twice and tutting between the ligatures 
The Jigation is generally begun along the greater 
curvature at the point where the resection is to 
be made and continued in the direction of the 
duodenum In like manner it i« carried out along 
the lesser curvature 


After freeuig the pvlorus and that part of the 
stomach to be resected the sewing clamp is 
placed on the stomach in such a way that the 
long avis of the clamp corresponds to the Jongi 
tudinal a'Tis of the pitient s body The stomach 
IS properly adjusted in the jaws of the clamp 
which are then closed and the wheel or rotating 
handle of the clamp then turned until the end* of 
the staples are clinched The stomach has now 
been crushed along the line of resection, and the 
anterior and posterior walls closelv stapled to 
gether with two rows of staples along the same 
Ime securing a very perfect haimobtasis The 
damp IS now removed and the stomach cut 
through between the two rows of staples The 
provimal or remaining part of the stomach is 
wrapped in a hot wet gauze pad and turned 
aside to the patient s left out of the immediate 
operative field for the time being The pyloric 
stump or end of the stomach is similarly covered 
and the pvlorus and first few centimeters of the 
duodenum are then mobilued This i> generally 
an easy task provided the ulcer is situated on the 
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pylorus, but it is mote difficult in cases oC duode- 
nal ulcer, because m the latter case great care is 
required m separating the frequently existing 
dense adhesions between the duodenum and the 
head of the pancreas 

If the duodenal stump has been freed or mobi- 
lized sufficiently, its closing may also be carried 
out by the use of the sewing clamp If such be the 
case, the duodenum is cut between the two rows 
of staples, and the stump closed with continuous 
catgut suture, passing through all lay ers, and this 
suture m turn inverted and covered with inter- 
rupted braided silk serosal sutures The rein 
forcement and inversion of the duodenal stump 
requires utmost care, for insufficiency of the 
suture line may cost the life of the patient The 
ulcer as well as part of the stomach having been 
resected, the second part of the operation is 
completed 

After the blind closing of the duodenum, the 
gastric stump is removed from its wet gauze 
wrappings and drawn anteriorly toward the mid- 
Une, and two thirds of the row of staples along the 
line of resection placed in with the sewing clamp, 
in mverted with braided silk serosal sutures, the 
remaining one third lying toward the greater 
curvature bemg left free 

Should the stomach be smaller than usual, it is 
necessary to mv ert only half of the staples in ac- 
cordance With the technique described 



4 Sutunng all the layers after resection of the lower 
comer and opening jejunum 


That part of the stomach which was left free 
IS now grasped with an intestinal clamp in such a 
manner as to form a triangular shaped corner 
The jejunum is brought through an opening in 
the transv erse mesocolon, grasped w ith an mtes 
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f s ww ol the op«ue<l and closed Hueltl Fischer 
sewing cUmp 


tinal chmp in a ‘sHmiar -way and approximated 
to the stomach corrw so as to be isopenstattic 
\ftcr isolating this portion ol the stomach 
and jejunum from the adjacent structures they 
are firmly sutured tsith braided silk sutures, m a 
cootmuojs strand The stomach corner « then 
simply amputated and the jejunum opened AU 
the laiers are then approximated bv continuous 
through and throui,h catgut '‘utures in such a 
nay that the sutures on the right side pass from 
inside out and tho e on the left from oul-ade m 
until the starting point is reached The mtcstinal 
clamps are now remox ed from the stomach and 
jejunum and the anterior suture line buned b> 
interrupted sdi. sutures The utmost care must 
bi exercised at the points where the antenor and 
posterior suture lines join At this point it is 
not so much the insufficiency of the suture line 
that has to be feared but rather that as ”1 conse 
quence of too careful suturing the efferent loop 
may become constricted Needle'S to say this 
error may be avoided by a little practice 

•Ifter ^e anastomosis his been completed we 
attach it to the mesocolon b\ sutunng the margins 
of the opening m the latter to the stomach a 
fin'^f’s breadth above the suture line of the 
anastomosis The stomach and jejunum are now 
replaced and the abdominal wall closed us tot 
!o^ Closure la practically always withmt 
dninage Rareh, when we have not succeeded 


m Suturing the duodenal stump accurately and 
in a manner to set one it ease, we have placed a 
curette dram m the region of the stump 

The pentonemn l sutured with continuous 
and the muscles w ith mtenupted silk, sutures and 
the fascia with aUetnate interrupted silk, and 
catgut sutures 

The above described method n, a result of 
many years expenence, and has been followed 
m out clmic for the last 4 years Nothing c,in 
belter prove the advantages of this procedure 
than the circum tance that ever since ne have 
followed the technique of the comet anastomosis 
we have abandoned all the various lands of 
resections fomerlv mployed by us In every 
case whenever a resection may bt employed the 
above tfesenbed method is the procedure we follow 

Bv this we do not mean to say that other pro 
ceduTcs ate of no use whatsoever but we assert 
that among all the methods of anastomosis as 
fat as Simplicity and results are concerned the 
comer anastomoxis stands first At the Congress 
of Hungarian Surgeons beldatBudapesUni^ 5 
Professor Verebelv while giving an account of 
gastnc of^raiions performed m our clinic, at the 
same lime mentioned the above as the method 
followed by us 

The duration of the entire operation lasts in 
simple n‘;es 4$ minutes in mote difficult ones t 
hour and 25 mmutes but in the hands of an effi 
cient surgeon should never exceed hours 

\\c purposely have not gone into the question 
of preparation and after care of the patient be 
cause the preparation but morf especially the 
after care cannot be carried out in a mecnanical 
fashion It is but natural that we use the utmovt 
care both m the preparation and after-care of a 
patient espccuUy in cases where on iccount of 
partial or complete pyloric obstruction the pa 
tient IS greatly dehydrated The employment of 
infu<M<ms of physiological salt solution and 
eventually blood transfusion both before and 
after operation is verv appropnate 

The results of a well done comer anastomosis 
are excellent Among the 226 cases done after 
the method described we have remarked no 
VICIOUS atcle The holding capaaty of the gastnc 
stump is in the majority of cases an excellent one 
We have so far neither seen the constriction of 
the anastomosis opening nor have we noted the 
exxurrence ol ufeu jejuni 

We may safely recommend our procedure on 
account of its ximplicity the rapiditv wnth which 
it an be performed and its comparative safetv 
In the last too cases our postoperative mortality 
from aSL auses was x 3 per cent 
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T his report of 2 cases of tumor of the c-irotid 
body IS justified, first because of the rant> 
of such neoplasms, and second because the 
respective tumors represent the two most com 
mon differentiating neoplastic forms of the neuro 
epithelium from which the carotid body is de 
rived Onlj about 100 cases of tumors undoubt 
edly taking origin from the tissues of this organ 
have been reported m the literature, Birman (3) 
having collected 95 cases m 1924 and Goepel 
(n) having reported the last one m 1926 The 
most common histological structure found m these 
neoplasms all authors are agreed, imitates more 
or less closel> that of the normal carotid body, 
that IS, a smusoidal arrangement of the alveoli 
of fully differentiated paraganghon or chromaffin 
cells The structure of a second group represent- 
ing the remainder of the reported cases has been 
variously described and interpreted as “ sarcoma,” 

‘ sarcomahke,” “psuedo sarcoma,” “endothe 
lioma ” etc , names which at once suggest un- 
certamtj as to diagnosis A thorough stud> of the 
histology of the second case here reported and 
of the reported cases indicate that at least some 
of these various histological pictures represent 
different stages of cell maturation in another line 
of differentiation of the neural crest epithelium 
from which the sympathetic nervous system is 
derived, for example, neuroblasts giving nse to 
neuroblastoma or capsule cells or perhaps 
Schwann sheath cells giving nse to neurobias 
toma like tumors without true ganglion cells or axis 
cylinders 

REPORT OF CASES 

C\SE I (St Vincent’s Hospital — 985^-25) The pa 
tient a woman of 49 >ears lojearsago following an at 
tack of tonsillitis first noticed a swelling on the nght side 
of the neck just below the angle of the jaw From the 
original size of an almond this swelling graduall> in 
created to that of a small peach At times, the volume of 
the swelling was considerably lessened According to the 
patient’s statements the weather seemed to have an in 
fluence on its behavior but it never entirely disappeared 
The swelling vns associated with slight but constant ache 
On inspection a mass of irregular configuration was found 
situated m the upper part of the right neck evtcndmgfrom 
the angle of the jaw downward to the middle of the neck, 
and upward behind the lobe of the right car The tumor 
was semisohd m consistencj not tender on pressure, 
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slightiv movable transverselj butnot verticallv and meas 
ured 10 b> 7 by s centimeters The ov erlv mg skin w as not 
attached to the tumor 

On the basts of the findings of local examination and 
the negative results of general exammation a tentative 
diagnosis of right cervical adenitis or carotid body tumor 
was made and operation advised At operation the 
mass was revealed as a tumor of brownish red color with 
a smooth slightly undulating vascular surface On pal 
patvon It pulsated and appeared to be intimately connected 
with the large vessels These observations, together with 
Its apparent position m relation to the carotid bifurcation, 
led to the diagnosis of tumor of the carotid body 

Operation, Jaly g 1925 Theincision including the skin 
andplatysraa, was made along the inner border of the nght 
sternocleidomastoid muscle from the tip of the mastoid 
to the level of the lower pole of the thvroid The internal 
jugular vein was found distended, displaced and very 
adherent to the tumor and surrounding tissues VVitn 
difRculty the tumor w as mobilized after intricate dissection 
and ligation of the numerous vess Is entering the capsule 
The excessive bleeding encountered was suflicient at one 
stage to suggest the possibility of an aneunsm, but this 
was not confirmed 

The internal jugular vein wble being released and 
drawn mesially was injured on its external side close to the 
jugular foramen causing considerable hemorrhage which 
was controlled vvith difficulty All bleedmg was finalK 
arrested b> ligatures and the tumor removed The carotid 
crotch was thus demonstrated (Figs 1 and 2) The 
platysma and skin were sutured separatelv and a small 
rubber dam drain was placed m the lower angle 

The postoperative dugnosts was tumor of the carotid 
body 

The postoperative course was satisfactory until the 
second day when the patient had a severe hemorrhage 
from the wound On examination the suture line of the 
platysma was found ruptured and the source of hemor 
rhage vvas seen to be a tributary of the internal jugular 
vein which vvas freed from its ligature and bleeding freely 
The stump was again ligated and the wound resutured 
after which a transfusion of 550 cubic centimeters of whole 
blood and 40 cubic centimeters of saline vv as giv en On the 
following day the patient had a mild aphonia but laryn 
goscopic exammation revealed no abnormality in the 
vocal cords There was contraction of the right pupil 
The patient also complained of some difficulty in swallow 
ing All these conditions gradually cleared up and in 3 
months the patient reported perfect health, which has 
persisted up to the time of the last exammation made m 
November 1926 about 17 months after the operation 

Palhologv The tumor after removal was considerably 
smaller than the mass felt before operation It was ovoid 
in shape and measured 4 by 3 by 2 centimeters It had a 
tough fibrous capsule penetrating which were numerous 
thick walled gaping blood vessels It was at first deep red 
in color but as it lost blood it assumed a brownish red 
color The cut surface strongly reminded one of the 
iHHi Biloxi Mississippi December 14 1916 
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thyroid tn pirenrhvmatous goiier It was divided into 
nume ous lobules by eonnevtive Ci sue bands of vamng 
thickness m which were numerous wide ihiik uaUed 
bloodcaicTis iFig 3) 

Ihsloiefy Th mstologicalsiructurewaswilbfewva la 
tions that of the normal carotid body <Figs 4 and 5) that 
IS a uniformly arranged inusoidal srcbiiecture en*n sh 
iDg nests of larKO epithelium like sells In the peripheral 
portions the cells appeared to grow directly outward fro"! 
the endothe'ium lining the capillatie separating and sur 
rounding the cell nests In the central portion the cwi 
nectnc tissue stroma and the walls of the vessels were 
greatly thickened so that a wide band of ^aluueed 
fibrous ti sue separated the cell nests from the sesvl endo 
theiium (Figs 6 and 7) The cel' were large and in mo t 
places formed a syncytium like the chromafhn cell of the 
adren-l medi lia The hape of the individual cells whm 
visible was polyhedral the eytopia m abundant and 
granular and ii e nucleus fairly large and chronai c {Fig 
8) In the peripheral areas were signs of active growth 
Tlie nuclei 1 ere more deeply sta "mg an i showed a goodly 
number of mitoses as well as anutotic divisions Here and 
there also were group of less differentiated ft’ls with 
scanty cvtopUsm and re atively large densely staining 
nurlei rescmbliDg neuroblasts (fig 9) Specific siaia re 
vealed no ganghon cells or nets e fibers such as are found m 


the nomal caro id body The rapidly growing periphery 
with fibrosing center the at seace ot ganglion cells and nerv e 
fibers, and the presence of numerous relatively uudilleren 
tiatrd cells yustify the diagnosis of neoplasm rather than 
s mple hyperplasia IVhat to call jt is another question 
The terms adenoma pentheiior^a epithelioma etc as 
w«H be shown are unsuitable The term paraganglioma 
caroticum is preferable 

Ctsc 2 (S Vmeent 716-2 j A salesman white 
mamed ag^ 3? years entered St Vincents Hospital 
coaiplaining of a swelling in the right side of his neck 
The family history was of no importance He firs not ced 
a small mas in the right side of his neck 8 to 10 years 
ago but offered no pjin or inconveni nee from it un il 
3 oioatbs ago when it commenced to grow rather tapi llv 
and soon caused di comfort m weano® col’ars ExanU'a 
twn tevealei a man in giod phv icai condition m every 
JT pcct escepting the above mentioned growth in the 
ne« which appeared as an rncapvulited ovoid Cbrocvstic 
mass about the ise ol a goo e egg situated under the aUpls 
of tte j iw and covered antcnorlv by th tail of the parotid 
gl-ind It was adherent to the },reat vessels ajparently 
enclosed m the carotid sheath and like the vessel was 
movable laterally but not vertically It was not adherent 
to the overly iOg skin The exteraal jugular vein was con 
Sidney dilatra as the result of pressure 



Fig 2 Case i Paraganglioma of the carotid body 


Pre-operative diagnosis Tumor of carotid body or 
aberrant thyroid Operation was advised and accepted 
Operalwn February i8 1925 (Fig 10) An incision was 
made along the anterior border of the right stemoclcido 
mastoid muscle, including the skin and platysma The 
cleidomastoid muscle was dissected free and the tumor 
mass eirposed The sheath of the carotid was incised and 
the glistening capsule of the tumor presented itself Be 
fore the removal of the tumor the internal carotid vessel 
and vagus nerve were identified and found m normal re 
lation with the internal jugular vein, which vras pushed 
well to the outside The vessels entering the tumor capsule 
were carefully dissected and ligated and the tumoi win 
cleated without rupture All bleeding points were sepa 
rately clamped and tied The wound was closed with a 
subcuticular stitch and a rubber tube dram inserted m the 
lower angle The postoperative diagnosis was made with 
reservations because of the atypical smooth and fairly 
regular capsule However, the anatomical location sug 
gested carotid body tumor 

The postoperative course m this case was not attended 
by any senous complication Contraction of the pupil was 
present and has persisted up to the present The patient 
was last seen November 24, 1926, 21 months after the 


operation and no evidence of recurrence was noted voice 
and swallowing were normal 

Pathology (Figs 11 and 12) The specimen consists of a 
somewhat oval shaped mass of grayish firm elastic tissue 
yby s by 3K centimeters m dimensions Section reveals a 
grayish white, glistening velvety surface m the peripheral 
three fourths with reddish to dark brown discoloration and 
cavitation in the center 

Histology Sections from the central part of the tumor 
show considerable fibrous replacement of the tumor 
parenchyma, groups of cysts developed m dilated and 
ruptured blood vessels and scattered deposits of ha;mo 
svdenn in the fixed tissues and m phagocytic wandenng 
cells The tumor cells are scattered m groups arranged 
frequently in palisade formation around compressed 
blo^ vessels (Fig 13) The peripheral portion is quite 
cellular and shows the true character of the tumor The 
cells are small to medium sized have little cytoplasm and 
as a rale deeply staining hyperchromatic nuclei — simulat 
uig cells of small round or spindle cell sarcoma The general 
arrangement is alveolar the alveoli being encompassed by 
thin walled blood vessels Within the larger alveoli, cell 
groups are arranged m typical rosette formation (Figs 
14 and is) These groups of cells surround m circular or 
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tbyioid m parenchymatous goiter h was divided into 
numerous lobules by connective tissue bands of varying 
thickness in which were numerous wide open thick walled 
blood caverns (Fie 3) 

Histology The nistoloj ical structure was with few vana 
tions that of the normal carotid body (Figs 4 and 5) that 
13 a uniformly arranged sinusoidal architecture enmesh 
ing nests of large epithelium like cells In the peripheral 
portions the celts appeared to grow directly outward from 
the endotbehum fining the tapillanes separating aad sur 
rounding the cell nests In the central portion the am 
nective tissue stroma and the walls of the vessels were 
greatly thickened so that a wide band of byaiinized 
fibrous tissue separated the cell nests from the ve^elcndo 
thelmm (Figs 6 and 7) The cells were large and m most 
places formed a svnc^um like the chromaffin cell of the 
adrenal medulla The shape of the individual cells when 
visible was polyhedral the evtoplasm abundant and 
granular and the nucleus fairly large and chromatic (Fig 
8) In the penpheral areas were si'tis of active growth 
The nuclei were more de ply staming and showed a goodly 
number of mitoses as well as amitotic divi ions Here and 
there also were groups of less difierentiated cells with 
scanty cytoplasm and relatively large densely ataumig 
nuclei resembling neuroblasts (I ig 9) Speafic stains re 
vealed no ganglion cells or nerve fibers such as are found m 


the norma! «rotid body The rapidly growing penphery 
with fibrosing center the absence of ganglion cells andnerve 
fibers and the presence of numerous relatively undifferen 
tiated cells justify the diagnosis of neoplasm rather than 
simple hyperplasia Wliat to call it is another question 
The terms adenoma penthelioma epithelioma etc as 
will be shown are unsuitable The term paraganglioma 
caroticum is preferable 

Case a (5t \incents 776-23) A salesman white 
marned aged 3S years entered St Vincents flospifaf 
complaining of a swelling m the right side of his neck 
The family history was of no importance He first noticed 
a small mass in the right side of his neck S to 10 years 
ago but suffered no pain or inconvenience from it until 
3 months ago when it commenced to grow rather rapidly 
and soon caused discomfort in wearing collars Esamina 
tion revealed a man m good physical condition in every 
respect evceptiog the above mentioned growth m the 
Deck which appeared as an encapsulated ovoid fibrocystic 
mass about the size of a goose egg situated under the angle 
of the yaw and covered anteriorly by the tail of the parotid 
gland It was adherent to the great ves els apparently 
enclosed in the carotid sheath and like the vessels was 
movable laterally but not vertically It was not adherent 
to the overlying skin The external jugular vem was con 
sideiably Elated as the result of pressure 




Fig Case i Paraganglioma of the carotid body 


Pre-operahse diagnosis Tumor of carotid body or 
aberrant thyroid Operation was advised and accepted 
0 ^era/w« February i8 1925 (Fig 10) An incision was 
made along the antenor bonier of the right stcmocleido 
mastoid muscle, including the skin and platysma The 
cleidomastoid muscle was dissected free and the tumor 
mass exposed The sheath of the carotid was inased and 
the ghstening capsule of the tumor presented itself Be 
fore the removal ol the tumor the internal carotid vessel 
and vagus nerve were identified and found in normal re 
lation with the internal jugular vein which was pushed 
well to the outside vessels entcnng the tumor capsule 
were carefully dissected and ligated and the tumor enu 
cleated without rupture All bleeding points were sepa 
ratelj clamped and tied The wound was do cd with a 
subcuticular stitch and a rubber tube dram inserted in the 
lower angle The postoperative diagnosis was made with 
reservations because of the atypical smooth and fairly 
regular capsule However, the anatomical location sug 
gested carotid bodj tumor 

The postoperative course m this case was not attended 
by any senous complication Contraction of the pupil was 
present and has persisted up to the present The patient 
was last seen November 24 1926 21 months after the 


operation and no evidence of recurrence was noted voice 
and swallowing were normal 

Pathology (Ti^ ii and 12) The specimen consists of a 
somewhat oval shaped mass of grayish firm elastic tissue 
7 by 5 by 3K centimeters in dimensions Section reveals a 
grayish white glistening velvety surface m the penpheral 
three fourths with reddish to dark brown discoloration and 
cavitation in the center 

fftstology Sections from the central part of the tumor 
show considerable fibrous replacement of the tumor 
parenchyma, groups of cysts developed m dilated and 
ruptured blood vessels and scattered deposits of hiemo 
sidenn in the fixed tissues and m phagocytic wandering 
cells The tumor cells are scattered m groups arranged 
frequently m palisade formation around compressed 
blo^ vessels (Fig 13) The peripheral portion is quite 
cellular and shows the true character of the tumor The 
cells are small to medium sized hav e little cy toplasm and 
as a rule deeply staining hyperchromatic nuclei — simulat 
mg cells of small round or spindle cell sarcoma The general 
arrangement is alveolar, the alveoli being encompassed by 
thm walled blood vessels Mithm the larger alveoli cell 
groups are arranged m typical rosette formation (Figs 
J4 and 15) These groups of cells surround in circular or 
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ng 4 Nonnal carotid gland \t left srctioo near the bifurcation of the common 
carotid gfatid ( >/arcband; Some«batiiu»mfied a c mte/nal and ectemal carotid 
artenes cut across gl< carotid gland g bloodvessel i interstitial connective tissue 
of gland I glandular lobules or nodules \t left section of part of the carotid gland 
Ihumant showing the epith hum like cells of nhich the glandular nodules are com 
posed i^haper) Ilighlv maenified Numerous blood vessels are seen in section 
among the gland<ell (fromOuains liw/emv) 




its 





Fig } Norman carotid gland Diagrammatic view of 
the di position of the blood ves b in a nodule of the 

C '~^ j V V > ^ , carotid gland (Schaper) a A.rtenole enlenn" nodule 

I \T7 I i lO I I ^ I ' leaving nodule v veins in connective tissue 

nSttim 111 til ” 't‘ •*'" **!*» ‘ around nodule / enlarged capillar> withm nodule b 

— ^ — cpithebum like cells of the gland c c boundary of nodule 

no 1 Ca-e 1 Patagan,Uom3 of the carotid bodj abuttitt" upon Ivmph paces d interetiUal connective 

tis.ue of gland (from Quams Inuriimv) 
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Fig 6 Paraganglioma of the carotid body Low power 
of central portion showing thick fibrous walls of blood 
caverns Low power 



Fig 8 Low power of penpheral portion of paragan 
glioma shoivuig active growing alveoli with thin walled 
blood \ essels 


ovoid fashion fine fibrillar areas which stain light pink with 
eosm jellownsh brown vvith \an Gieson and Biel cbowski 
slams and do not take an> of the pecific stains of collagen 
elastic fibroglia or neuroglia fibers The fibnllar structure 
is evidcntlj not an extracellular product like collagen but 
a direct extension of the cell cvtoplasm which not in 
frequenll) emerges from the cell groups m a brush like 
arrangement as is shown in I igures 14 and 15 The cells 



Fig 7 Paraganglioma of the carotid body High power 
of section shown m Figure 6 showing fibrous walls of blood 
caverns 



Fig q High power of Figure 8 showing actively grow 
ing undifferentiated cells with hyperchromatic nuclei 


and their arrangement are of the t>'pe seen m neuro 
blastoma The fibrils ma> be poorlj formed naked axis 
t^lmdersor the> may represent merely the cytoplasmic ex 
tensions of the capsule or Schwann sheath cells 
Diagnojis Neuroblastoma of the carotid body 

The question of carotid bod> tumors has been 
so frequently and thoroughly discussed that a 
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repetition seems unjustifiable unless in the way 
of corrections based on the most recent reports 
information contributed from further studj or 
reference to points emphasized in the particular 
cases here reported 

Morpholog'i of the tumor There can be little 
question that the carotid bodv represents one of 
the paraganglia of the sjTnpathetic nervous sjs 
tern of which for instance the medulla of the 
adrenal gland is another and the best known 
In Figure i6 representmg the genealog> of these 
structures it will be seen that there are several 
resting or rearrangement stages in the differen 
tiation of the neuro ectoderm on its wav to form 
the ganglia and paraganglia of the sjmpathetic 
nerve s>stem It is a fact that these resting 


stages tend to give rise to neoplasms and the 
most acceptable as well as most scientific wav of 
naming these growths is b> referring to the stage 
of origin Thus w e hav e well defined cases of gan 
glioneuroma paraganglioma or chromaffinoma 
and neuroblastoma 

There will be little difference of opinion in re 
gard to naming our tumor in Case i a para 
ganglioma smce it is a more or less tj’pical repro 
duction of the structure of the normal carotid 
bod> (Compare Figs 4 and 3 with Figs 8 and 
9 ) The onl> question which might arise would 
be as to whether the mass is a true neoplasm 
or hyperplasia like that of the th>roid in er 
ophthalmic goiter Probably both conditions do 
occur but there are strong evidences such as the 
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Fig II Case^a Neuroblastoma of the carotid 

central degeneration and penpheral growth men- 
tioned above, that in this case as well as in man> 
of the cases reported in the literature, we are 
dealing with true neoplasm Our second case 
represents a \erj different type of carotid tumor, 
cases of which have been reported from time to 
time and of which the interpretation and diag 
nosis are by no means as certain This type has 
been interpreted b> different authors under such 
names as endothelioma, sarcoma, sarcoma like 
tumor, psuedo sarcoma, etc (s, 6, and 8) A 
study of a number of such cases reported m the 
literature re\eals a striking similarity m their 
morphologj to that of our Case 2 It is our sug 
gestion that this group of carotid bod> neoplasms, 
which not infrequently show malignant mfiltra- 
tion and destructive qualities, arc really neuro 
blastomata, sympathoblastomata, or generall> 
neuromata, and not tumors of fibroblastic or 
endothelial origin Such neoplasms arise most 
commonly in the adrenal gland but have been 
described as occurring m other regions of the 
s>Tnpathetic distribution Three cases were re- 
cently reported by Bo>d (4) and 2 by one of us 
(Fraser, 9) Two of these cases originated from 
the adrenal medulla, i from the retina, 1 from the 
abdomen, and i from the thoracic sympathetic 
sj stem The adrenal medullary tumors originate 
in undifferentiated neuroblasts which are fre 
qucntl} present in the normal gland, and as such 
undifferentiated cells have been described in the 
normal carotid bod> it is onl> natural to e^cct 
that similar neoplasms would develop there 

DIAGNOSIS 

The clear cut points of differential diagnosis 
given b> Keen (12) and recently summed up bj 



Fig 12 Neuroblastoma of the carotid 

Klose (13) — location at the carotid bifurcation, 
good lateral and poor vertical mobility, ovoid 
form with smooth uneven surface, firm elastic 
consistence, expansile pulsation with systolic 
bruit, both disappearing with compression of the 
carotid, bulging of the pharynx wall with paralj sis 
of vocal cord, m> osis on affected side, slow grow th 
and long duration without pam — theoretically 
ought to make diagnosis easy But as a matter 
of fact, It IS difficult, a good proof of which is 
that very few of the 100 or more recorded cases 
were diagnosed before operation The apparent 
discrepancy is due to the fact that in advanced 
cases the tumor has so infiltrated and grown 
around the vessels that many of these diagnostic 
points cannot be elicited In the cases here re 
ported the characteristic relation of tumor to 
vessels was not distorted and the great importance 
of this factor m diagnosis is once more illustrated 
Mont Reid (15) regrets the apparent neglect of 
this as the most helpful point in differential 
diagnosis He savs, “Thus, what ought to be a 
great help m the differential diagnosis of these 
tumors IS touched upon very lightlj m the liter 
ature I know of no other growth of the neck 
which catches fixes, and carries the carotid 
arter> with it Enlargement of the lymphatic 
glands usually leaves the artery m its course or 
perhaps rolls it a httle anteriorly or posteriorly 
Large benign thyroid conditions always throw 
the carotid arterv posteriorly, so that in large 
colloid goiters it may be felt as a freely movable 
vessel and not far from the midlme of the neck 
Malignant thyroid tumors may invade, but do 
not distort, the course of the common carotid 
aiteiy So branchial cleft cysts, hygromata and 
other bemgn tumors of the neck may roll the 
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Tig 13 Low power oi portion 

of the carotid bod> showing general alveolar arraDgement 


arter> so thdt it becomts a slightl> displaced 
freely movable vessel 

TJtEATMENT 

Treatment can onl> be surgical Radiation 
with the 'N.ravs and radium is without per 
manent results (Birman) There is a difference of 



Giesen stain) 



opinion as to the justification of operation in in 
div idual cases On account of the previouslj high 
mortality rate 27 to 30 per cent, Reclus and 
Chevassu (74) as well as Keen have recom 
mended surgical intervention only when severe 
trouble or rapid growth with malignant appear 
anceoccurs Royster (16) Balfour (2) Da Costa 
(8) and others on the other hand recogniaing 
that the fatalities and postoperative disabilities 
as well as the recurrences were largely the result 
of the extensiv e resection of the v essels and nerv es 
necessary m advanced cases have urged that 
operation should be performed as soon as possible 
since only then is there any prospect of cure 
Winslow (18) also recommended early extirpa 
tion And according to Collier (15) Keen later 
adopted this view The fact that both tumors 
here reported showed signs of active growth and 
possible malignant tendencies together with the 
fact that now for several months both patients 
have been free from all symptoms can be regarded 
as a further vindication of surgery 

DISVBIUTIES RESULTING FROM OPFRATION 
Postoperative disabilities have occurred mostly 
m advanced cases m which resection or injun 
to the vessels or nerves was unavoidable Pneu 
monia hjeraorrhage cerebral ancemia and in 
fection are given, in the order of their importance 
as the causes of death pneumonia being the most 
important It is thought that the frequency of 
pneumonia may be explained as resulting from 
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lowered resistance of the lung following section 
of the vagus The control of hxmorrhage, oper- 
ative and postoperative, constitutes the most 
difhcult problem connected with the treatment 
of these cases, as was illustrated in the handling 
of our Case i A glance at the photograph and 
drawings of the gross specimen (Figs i, 2, and 3) 
m this case mil explain why this is so The mass 
IS honej combed with blood caverns which stand 
wide open and communicate with corresponding 
tributary branches from the large vessels The 
walls of this vascular network are densely fibrous 
and hjalinucd so that the> can be compressed 
with great difficulty Death or paralysis due to 
cerebral anosmia may be lessened, according to 
Halsted (quoted by Mont Reid, 15), by previous 
compression of the carotid with a metal band 
Birman (3) recommends ligation of the vein to 
gether with the artery in the hope that the blood 
congestion may protect against softenmg of the 
brain Embolism affecting either hemisphere has 
been observed Aphonia without vocal cord 
paralysis may occur, as m our Case 2 This is 
probably due to the muscular ccdema following 
trauma sometimes observed in operation for 
goiter Recurrences have followed cases in which 
infiltrating tumors hav e been dissected from the 
vessel wall 

CONCLUSIONS 

I Two cases of true neoplasm arising from the 
carotid body have been presented, representing 

* Reproduced from Mticle by Clobui Mvl 'ttausi. Arch Neurol L 
IJVCbiat. igjs XIV 


two different types of growth described in the 
literature 

2 It has been shown that one of these (Case 
2) IS a case of neuroblastoma and evidence has 
been found for the suggestion that at least some 
of that group of carotid tumors vaguely described 
as sarcoma like, endothelioma, etc , are of the 
same nature, that is, neuroblastomata or other 
V aneties of neuroma 

3 Both types of carotid body neoplasm, para 
gangboma and neuroblastoma, especially the 
latter, may become malignant, and as the early 
stages of growth constitute practically the only 
fav orable time for operation, early extirpation is 
recommended 

4 The control of hjemorrhage, operative and 
postoperative, constitutes the most difficult 
problem connected with the treatment 
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AN OPERATION FOR EVTRA-ARTICULAR FUSION OF THE 
SACRO-ILIAC JOINT 

Bv kVTLUS C CUIPBCLL MD FACS MEurnis Tej-ntssee 

A rthrodesis fusion, or the induction of in a skeleton the dorsum of the ibum will be 
os eous ankylosis of the sacro ihac joint is seen to extend over the postenor aspect of the 
“■ indicated for tuberculosis and certain other sacrum forming a gutter or triangular space with 
affections of that joint for which there are several the sacrum The object of this procedure is to 
well known methods In these operations how fuse or induce osseous union between this over 
ever the sacro iliac joint mav be entered and hanging portion of the ilmra and the posterior 
secondary infection made possible This infection surface of the sacrum and thus to cause extra 
may prove most annoying as a discharging smu, articular ankylosis posterior to the joint The 
if not a ktal complication Recently I have technique is as follows 
employed a simple operation entirely extra artic An incision is made along the outer lip of the 
ular, thus avoiding any possibility of contamma crest of the ilium from the posterior one third or 
tion within the joint one half to the posterior inferior spinous process 
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(Smith Peterson) This is earned down to the 
bone, ^\here the periosteum is incised and elevated 
for a considerable distance, and the posterior por- 
tion of the dorsum of the ilium exposed The 
crest of the ilium is dissected free to raw bone and 
the adjacent fibrous tissue remov ed from the pos 
tenor surface of the sacrum beneath the region of 
the erector spinai, or sacrospinal muscle A por- 
tion of the crest is remo\ cd and placed in a towel 
The inner surface of the overhanging portion of 
the crest of the ilium is denuded, and a raw gutter 
made parallel vvath the sacro iliac joint, formed b> 
the posterior surface of the sacrum and the inner 
surlace of the ilium postenor to the sacro iliac 
joint Into this space is placed the graft from the 
crest Multiple grafts or “shavings” are next 
secured from the dorsum of the ilium and placed 


into the gutter until the space is vvell filled, when 
the wound is closed in la>ers The patient is 
placed on a Bradford frame for a period of 6 w eeks, 
when a low back brace with sacro iliac belt is 
apphed 

This method has been used in 7 cases to the 
present tune, in 5, the results are apparently sat- 
isfactor>, and pam has been entirely relieved 
The procedure m Case 2, however, was in con- 
junction with a fusion operation of the spine, in 
which a portion of the crest of the ilium was 
transplanted into the spinous processes, after 
the manner of Albee The crest of the ilium 
conforms to the normal lumbar lordosis m this 
region 

In 2 cases sufficient time has not elapsed to de 
termine the effect of the procedure 
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INJURIES TO THE MENISCI AND THE EIGAMENTUM MUCOSUM 
COMMONLY CALLED INTERNAL DERANGEMENTS 
OF THE IwNEE JOINT 

By\\ILU\MR CUBBINS MD FACS and ARTHUR HOBART CO VLE\ MD CmcAco 


I NTERNAL derangements, of the knee joint 
aie defined as peculvai conditions in the knee 
joint variable m appearance \ari 3 ble as to 
cause vanable as to degree of disabi]U> \anable 
m the extent of the lesion and variable in treat 
ment From this definition it is obvious that the 
terminology is archaic and impossible It is there 
fore time to correct this indebnite nomenclature 
and to seek to learn as earlj as vs possible the 
fundamental facts concerning etiology 
This paper wall deal with injuries to the media! 
meniscus the lateral meniscus and the ligamen 
tummucosum These injuries are chosen because 
they are the most difficult to demonstrate with 
the \ ra\ and most difficult to diagnose under 
ordinary conditions 

Each of these conditions is a definite entit> 
and each in m\ opinion probablv has \er\ deli 
mte causes We have used the plural m order to 
stress the direct and indirect causes although in 
its immediate relation to the cartilage the cause 
IS alwavs direct m relation to the joint it may 
be direct and indirect That is a sharp body 
may strike the loint in such a manner that the 
cartilage or ligamentum mucosum is injured 
(fractured or dislocated) This should be called 
a direct cause On the other hand when the 
cartilage is injured between the ends of the bones 
forming the joint this trauma could be called 
indirect although this would not cover the facts 
It would seem to me that our knowledge of the 
mechanics of these injuries is not as complete as 
it might be because we have failed to learn from 
the patient the actual position of the limb at the 
time of injury It must be granted that 75 per 
cent of the injuries occur under such arcum 
stances as to make impossible for the patient to 
remember the actual position of the jomt and 
limb at the time of injurv However of the re 
maimng 25 per cent there should be a suffiaent 
number of patients who are able to give accurate 
etiological data Attempts to produce these 
lesions upon the cadaveric joint have probably 
been rather extensive but no available reports 
of success could be located due to the fact prob 
ably that great force accompanied by rapid ex 
tension, is necessary to produce the lesion 


The history of direct force causing the lesion 
vs common and has been proved manv many 
times But these direct injuries are not the 
ones which present a cloudy picture and compel 
us to take refuge in the vague term internal 
derangements of the knee joint it is the injury 
to either the outer or inner meniscus that comes 
with what appears to be a small amount of force 
\ et when we analyze thvs so called small amount 
of force we find that both great force and rapiditv 
of action have characterized the movement caus 
mg the condition We underestimate the force 
because of the weight of the body and the leverage 
required to handle it under a strain Therefore 
m my opinion an accurate diagnosis should be 
made of injury to the medial meniscus vnjuiv 
to the lateral meniscus or injury to the liga 
menium mucosum and not use such a vague 
term as internal derangement of the knee joint 

ETIOIOOY 

Injuries to the medial meniscus i Direct 
trauma The direct causi» of injury to the medial 
meniscus may be a fall upon the knee striking 
any sharp edge such as * curb an auto bumper 
an auto fender a fence rail the edge of a manhole 
the edge of a chair or the pole of a wagon or, in 
football a blow on the joint with either the toe 
or the h<el of a shoe 

2 Indirect trauma In indirect trauma as 
stated above the knee is subjected to a great 
strain with in my opinion a sudden extension 
Some authors state that this must be accompanied 
bv an inward rotation of the leg on the femur 
others that it must be accompanied by a lateral 
rotation of the leg on the femur These mooted 
points will be settled only after a careful analysis 
of hundreds of cases and it is po'^sible it will be 
found tiuit the injury to the medial meniscus can 
occur with either an inward or an outward ro 
tation Just exactlv what effect is produced 
when the semimembranosus pulls the medial 
meniscus out of its position under a heavy strain 
has not been determined but we know that 
semimembranosus is denmtely and nrmly at 
tadied to this meniscus and this attachment of 
the tendon gives the most plausible explanation 
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yet presented for the frequency of the injuries to 
the medial meniscus If the leg is rotated out- 
ward, this tendon will be subject to a greater 
tension and might press the meniscus deeper be 
tween the bones, so that it would be much more 
liable to be trapped upon sudden extension 
In the normal joint there is also a greater 
exposure of the anterior portion of the medial 
meniscus superficial between the patellar tendon 
and the internal lateral ligament, than of the 
lateral meniscus However, if there be some 
genu \algum, the medial meniscus is still more 
exposed and probably more subject to injury 
This factor has not been stressed aufficientl> by 
other authors, but it seems to me to be worthy 
of serious consideration 
Injuries to the lateral tnunsctis Injuries to 
lateral meniscus are not common, different au 
thors having placed its incidence and that of m 
juries to the medial meniscus in the ratio of one to 
twelve or one to fifteen We have had three of 
these cases One patient received an injury while 
turning a handspring As is vvell known, in this 
position one lands on the semiflexed extremities 
with the legs as a rule rotated outward, and he 
immediately jerks himself into an upright posi 
tion Ihis young man stated that he landed all 
right, but as he straightened himself, the pain 
was excruciating and threw him to the floor The 
mechanics apparentlv was that is the clastic 
ends of the bones came together under the 
heaw blow of the landing, the convexity of the 
femur was flattened, the concavity of the tibia 
increased, just as you would expect any two 
elastic substances to act Thus was produced a 
broader surface of contact, and the cartilage was 
caught between these broadened surfaces and 
fractured, the subsequent extension serving as 
the dislocating factor This apparently was ac 
complished with the foot slightly everted, and 
yet there was no chance of the cartilage being 
pulled out of its place bv tendon insertion 

In another case no defimte history was given 
The history showed merely a chronic arthritis, 
w iih an occasional locking and pain in the 
outer side of the joint over the meniscus The 
other case in this series was one of direct trauma, 
the knee havang been struck on the edge of a 
manhole From the facts in the first case, itwould 
seem that the elasticitv of the joint surfaces was 
so great that broader surfaces came m contact 
with the meniscus, and m this manner it was 
caught and fractured 

Injuries to the It^amcnlum niiicosum Here we 
have instances of both direct and indirect 
trauma As a rule, the trauma is directly in front 


of the joint, over a relatively broad surface, and 
apparentlv must be associated with a certain 
amount of relaxation in the patellar ligament 
One of our cases was that of a soldier with an 
indefinite history, but with a very marked en- 
largement on each side of the patellar tendon 
Another case was that of a, football player, with 
small, semidetached fragments of the ligament 
between the medial condyle of the femur and the 
tibia In both of these cases a rather severe 
hjemorrhage had accompanied the injury In 
one, a lowered coagulation of the blood was a 
defimte factor 

PATHOLOGICAL ANATOMY 

The same changes are found in both menisci, 
that IS in fractures and dislocations, or fractures 
With dislocations These fractures may be trans 
verse to the arc of the meniscus, oblique, or 
longitudinal In other words a fracture occurs 
which IS almost circular m type, separating a thin 
strip of the meniscus from the portion which is 
attached to the joint edges This latter type of 
injury has been called by Rutherford Morison the 
bucket handle deformity, relating to an old type 
of leather bucket used m England, but seldom 
seen in this country The dislocations of these 
menisci are usually associated wath fractures 
But, if the joint is operated upon early a pure 
dislocation is sometimes found We have had 
two of this tvpe of injury The cases may be 
divided into three classes 

1 Cases in which the anterior portion of the 
medial meniscus is torn loose and dislocated 
backward 

2 Cases m which there is a dislocation of that 
portion of the medial meniscus which lies mid 
way between the patellar ligament and the in 
temal lateral ligament, the detachment remain 
ing firm at its anterior portion and at the in- 
sertion of the internal lateral ligament 

3 Cases in which there is a dislocation of the 
entire medial portion of the ligament, forcing it 
into the notch between the condyles, the anterior 
and posterior detachments being the only points 
of fixation 

It IS obvious that if this dislocated ligament is 
subsequently subjected to serious trauma, we 
have fragmentation and fraying as an immediate 
sequence 

The only dislocation of a lateral meniscus that 
we have encountered was m the man who had 
turned the handspring But, as he had sufferecl 
subsequent injuries to the joint in attempting to 
play football, it is not possible to state that it 
occurred as a result of the handspring 
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The pathological changes in the ligiTnentum 
mucosum vary from a tearing and. dislocation of 
small fragments between the ends of the bones to 
a marked hypertroph> elongation v.ith dcstruc 
tion of the blood supply, and gangrene of the 
h>pertroph!ed mass On the whole there is 
little m the literature concerning the injuries to 
this structure In one of our cases the meniscus 
was a gangrenous mass inches long b> i mch 
m diameter 

Coiicomitant changes in the joint should be di 
vided into three types and described under the 
heads of immediate mediate, and late as the 
pathological anatomj of each type is rather 
marked In the immediate type we ha\c an 
extravasation of a synovial fluid that is relativel> 
thin and of a light straw color This fluid grows 
thicker and more string} in from 5 to ro dajs and 
may become almost viscid at a later period when 
most of the fluid has been reabsorbed Far mote 
frequentl} than is realized free blood is also 
present in var}ing quantities As to whether 
blood alone will irritate a joint without the 

S rcscncc of another irritant wc arc not certain 
lut It does seem that blood in sufTicienl quantity 
to cause immediate swelling and Uisicmion is an 
irritant of a severe t>pe It apparenil} increases 
the pain prolongs the lime of absorption and 
produces a greater reddening of the synovia 
Our expenmenls mth aseptic blood in the pen 
toneal cavity seemed to show that it was non 
irritating but the presence of the least infection 
rapidlv changed the picture and made it a dan 
gerous foreign body which frequentl} caused 
death m the experimental animals It mav be 
merel} the mechanical distention of Ihe joint 
with stretching of the s}novia that causes the 
greater pam increased sensitiveness and pro 
longed healing 

The intermediate stage begins about the 
seventh da} when the svnovial membrane is 
« ddened and swollen wnth some cedema in the 
extrasynovial or ovcrl}ing tissues The sjnovia 
IS wrinkled as the fluid escapes from the joint 
After the above condition has lasted a variable 
time the length of which we are not able to 
estimate \ itb continued insults to the joint from 
the fractured or dislocated cartilage other changes 
make their appearance These are a still greater 
thickening of the synovial membrane even to a 
papilla formation There is also a relaxaUon of 
the joint ligaments due to the long continued 
cedema beneath them, also a stretching of the 
tissues with each succeeding strain as the frag 
ment is caught between the articular surfaces 
or the joint tries to accommodate itself to the 


strain of locomotion in the presence of excessive 
fluid 

These same factors ate also instrumental in 
forcing the fluid into the pen articular bursa 
more particularly those postenor to the knee 
One of our cases presented an immense popliteal 
bursa between the head of the gastrocnemius 
and the biceps tendon which was part of an 
arthritic syndrome without definite etiology As 
It was the immediate cause of complamt it was 
removed first However as the knee continued 
to cause trouble an exploratory incision was 
made and a dislocated much injured cartilage 
was found and removed This gave a good result 
m that the patient was free from pain but the 
joint remained d little loose and unstable 

The fourth change is a bony proliferation 
around the edges of the femoral articular car 
tilages These changes were present in one case 
18 months after the initial injury but following 
many subsequent injuries They were present 
to a marked degree m the case just cited \\ heth 
er umler the continued stimulation of repeated 
trauma they would grow large enough to become 
detached and form free bodies m a joint we do 
not know but it certainly seems to be a possibility 

During repeated attacks fluid varies little from 
what has been stated above but as a rule the 
patient giving a historv of a ftacluted or dis 
located cartilage causing trouble without an m 
crease of the fluid in the joint with each insult 
must be carefully watched A Wory of pam 
and locking can be glibly given but fluid m the 
joint is not so easily simulated In very old 
cases or those with little injury there may be 
fluid present th it is not demonstrable but as > et 
they have not been seen m our service In other 
words here wc have a chronic difluse arthritis 
the result of pure trauma from an agent that 
could be easily removed if it were correctly 
diagnosed in the earlv stages That we may have 
a supcnmposed infection by the hasmatogenous 
route upon these changes is perfectly obvious 
but it IS our opinion that the remov al of the cause 
will obviate many of these chronic joints 

syitnoiis AND SIGNS 

All three types of injuries are characterized bv 

fain This is always present when the carti 
lage Or ligamentum mucosum is under pressure 
between articular surfaces At the onset this 
pain IS of an exquisite type and renders the limb 
immediately useless thepatientfiequentlyfallmg 
to the ground helpless Later after many at 
tacks it is of less sev enty and, m some instances 
the patient is able to get around and be fairly 
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useful, although there is a small piece of the 
cartilage bet\\een the articular surfaces This is 
true, more particular!} after the ligaments are 
relaxed and there is some excess fluid m the joint 
But, It must be remembered that during this 
period of semi usefulness, a chronic arthritis is 
developing 

Locking Locking is due to the fractured car 
tilages getting between the ends of the tibia and 
the femur and is the actual cause of the pain des 
cribed Actual locking has occurred m about 75 
per cent of our cases Pain of a severe t>pe can 
occur, however, without an actual locking It is 
difficult to ehcit this history of locking from an 
Ignorant patient, but while it is at times difficult 
to elicit a history of locking the malingerer rarelj 
e\er thinks to mention such a condition The 
intelligent man can tell exactly in what posi 
tion the joint is fixed, what position causes it 
to be fixed, and what particular motion will 
free it Complete locking will occur in about 
50 per cent of the cases with a clear history 
Partial locking or hmdrance to motion (the pa 
tient alwajs meaning a hindrance to the exten 
Sion of the joint or leg) occurs in as high as 75 
per cent of the cases 

Tenderness Tenderness has been one of the 
most valuable points m diagnosis in our senes, 
and it seems to us that too little attention is given 
to this V aluable finding The most startling thing 
is the evident ease with which the patient is able 
to locate and demonstrate the tender point, after 
the initial insult and the diffuse tenderness which 
accompanies it has disappeared This has been 
so definite that of late we have been trying, per 
haps fruitlessl) , to diagnose the point of fracture 
or the amount of dislocation by variations in the 
location of the point of greatest intensity It has 
seemed that in fractures of the medial meniscus, 
in which the injury is midwa> between the 
patellar and internal lateral ligament, the tender- 
ness IS directl} over that point In one instance, 
in which the medial meniscus was torn free from 
the attachment at the tibial spine around to the 
internal lateral ligament, the point of greatest 
tenderness was where the meniscus was dragging 
upon Its point of attachment In another case, 
m which there was a fracture well back in the 
lateral meniscus, the tenderness was over the 
point of rupture ^\^len injurj to the hgamentum 
mucosum is present the tenderness is on each 
side of the patellar tendon This fatt> pad is 
rather prominent in children who are constantly 
on their knees and this fullness has less sigmfi 
cance in children than m adults But, definite 
tenderness of the moss must arouse suspiaon of 


its injury The tenderness behind the joint seems 
to be due to a stretching of the posterior liga- 
ments when a portion of the meniscus is between 
the joint surfaces With a piece of cartilage 
chromcally out of place, this is a common com 
plaint, but, it is alwa>s diffuse and can never be 
definitely located All in all, it must be em 
phasized that these points of tenderness are best 
elicited after the acute inflammation has subsided 

Swelling of Ihejotnl A history of swelling in a 
joint of this type is practically always present, it 
comes on suddenly and remains from 5 to 1 5 day s 
The absence of a history of swelling in a patient 
who claims to have a locking of the joint is ex- 
tremely suggestive, and when it occurs one must 
be very careful about making a diagnosis of a 
cartilage injury 

DIAGNOSIS 

General symptoms The temperature is van 
able, ranging from 90 2 to 100 4 degrees F in this 
senes The pulse also vanes from 80 to 100, with 
the seventy of the pain Collapse has been noted, 
although It was not present m any of our cases 
The leucocytosis is also somewhat variable As 
a rule it was around 8,000 m our senes, m one 
case with a large h$morrhage reaching 16,000 

A ray X rav pictures of these injuries are 
usually negative, but occasionally the report of a 
dislocation is made by the radiographer and 
verified by operation Irvin Balensweig, of Cor 
nell University, reported m the August, 1924, 
number of Stooery, Gynecology and Obstet- 
rics, a very mterestmg case of a pneumarthrosis 
m which he distended the joint with oxygen and 
in that way succeeded in demonstrating a loose 
piece very clearly It seems to me that with 
this method a great deal can be accomplished 
and that it deserves further trial 

Manipidatxons Sometimes it is well worth 
while to make certain manipulations in an at- 
tempt to trap the cartilage and cause a locking 
If the locking can be obtained, of course the diag 
nosis is positive This, however, is extremely 
difficult to do and we must content ourselves 
most of the time with clicking and catching, w hich 
the patient will immediately identify as similar to 
the condition which cripples him, both m relation 
to the pain and to the position These manipu- 
lations are carried out m the following manner 
With one hand grasping the foot around the in 
step, the other hand, or that of an assistant, 
steadying the thigh, the leg is flexed on the thigh 
The leg is slowly extended on the knee joint, while 
the foot IS held everted If this is not successful, 
the foot and leg are rotated inward and the same 
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motions are gone through This is successful m 
probabh lo per cent of the cases 

Aspiration ^spuition is \erj valuable and 
should be used in all cases in which there is a 
doubt as to the diagnosis It acquamts one -with 
the character of the fluid and the fluid can be 
stained for tubercle bacilli or cocci and guinea 
pigs can be inoculated to rule out the possibibty 
of tuberculosis In addition aspiration gives a 
feeling of comfort and relief to the patient 
The diagnosis is as a rule clear and distinct 
if the history of the mechanics, the point of 
tenderness the locking and the character ot the 
fluid IS carefull) noted It can be confused with 
rupture of the crucial ligament but as a rule 
the degree of force required to rupture a crucial 
ligament is so marked that one is not led to think 
of injuries of the menisci Injurj to the crucial 
ligaments is usuallj due to direct force and a large 
amount of preternatural mobilit> is present in 
the joint The tibia moves lateral!) and aniero 
posteriorlv with far greater freedom than nor 
mallv That the cartilages mav be injured at the 
same time goes without saving but they are over 
shadowed b> the more severe injur> of luvation 
or subluxation of the knee joint If a patient 
comes m later the\ raymaj show a probfer4tion 
around the spine of the tibia Our cases of rup 
tured crucial ligaments hav e been associated with 
an evulsion of the tibial spine instead of a true 
rupture of the ligament although there are re 
ported m the literature a great man> ruptures 
of the crucial ligaments m which no mention is 
made of the tibial spine 
EUPTUPE OP THE INTERNE LWERAL LtOAUENT 
Rupture also requires great force and prac 
ticalK alwa>s involves the internal lateral hga 
ment as the force is applied to the outside of 
the knee The tenderness is more diffuse there 
is a marked swelhng of the tissues below the joint 
and it IS accompanied by a severe discoloration 
due to a subcutaneous ccch>mosis The \ray 
mav show an evulsed portion of one of the bones 
entering into the formation of the joint 
JOINT MICE 

The t>pical joint mouse is usually seen jn a 
notch in one of the condyles It can be shown 
rather definitely with the X ray 
Joint mice that accompany a probferative 
arthntis usually occur in elderly patients and in 
my opinion may follow a dislocated ot fractured 
cartilage, upon which has been superimposed a 
hiematogenous infection The e mice are as a 
rule, easily shown with the X ray 


CHRONIC INFECTIVE ARTinailS 

(proliferative in type) 

In a chronic infective arthntis condition we 
have an absence of locking eariv and almost con 
tinuous diffuse tenderness Seldom is there a 
history of definite injury, but always a history 
and concomitant findings of infection elsewhere 
in the body 

Tuberculosis Tuberculosis is characterized as 
a rule by a more diffuse tenderness with an almost 
complete loss of function Any attempt at mov 
ing the joint is bitterly resented IVo history of 
locking IS present There is greater atrophy 
both above and below the joint but the final 
determination of the diagnosis lies in aspirating 
and m making stained speamens of the fluid and 
guinea pig inoculations Many times the X ray 
gives positive evidence of an early tuberculous 
change 

SYpmus 

Syphilis as a rule comes on relatively slowly 
There is no definite pomt of tenderness The 
tenderness is seldom very severe and the amount 
of fluid IS variable But the final absolute test 
must be made with therapeutics The \^as5er 
mann is of aid provided we have several tests, 
each running four plus 

PROGNOSIS 

The prognosis is ereellent if the operation is 
carefully performed There need be no hmitation 
of motion no incieased mobility and no weak 
ness following operation Men can and do re 
sume their occupations at football baseball, or 
any other necessary labor 

TREATUENT 

Treatment is better divided into three types 
immediate palhalive and operative 

Immediate treatment The joint should be com 
pletely immobilized at once This saves pam and 
discovert and limits the extravasation of fluid 
If the fluid IS excessive it should be aspirated 
with a large needle This gives great rehef and, 
if hemorrhage is present lessens reaction m the 
joint Hot and cold compresses alternated are 
of value At the end of 2 or 3 days, passive mo 
tion and light massage may be instituted alk 
mg with the aid of crutches or cane can be re 
sumed within 2 or 3 weeks 

PaUuitne treatment The use of braces elastic 
stockings, and medication have served only to 
delay beahng m the cases in which we have been 
mterested and as near as we have been able to 
determme have not been of any value what 
ever 
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Operative measures The hmb is made bloodless 
with a Martin band and a tourniquet A longi 
tudmal incision, about 3 inches long, parallel to 
the patella, either medial or lateral, has been 
ample to care for any injunes to the menisci and 
hgamentum mucosum which ha\e occurred m our 
senes It has not been necessary to make a 
trans\erse incision in the joint capsule at an> 
operation for meniscal injuries, the retractor 
serving to keep the tissues away in a perfectly 
satisfactory manner Splitting the patella m 
these cases, particularly if the> happen to be 
of industrial cases, adds to the partial permanent 
disability in the leg, because it is nearly always 
followed bj a thickening of the patella, which is 
easily demonstrated and gi\es the arbitrator an 
exaggerated idea of the partial permanent dis 
abilitj remaining The knee is flexed over the 
end of the table and, if the operation is done under 
local amesthesia, the patient can manipulate his 
own knee under direction If operation is done 
under general anesthesia, an assistant can rotate 
the foot outward, at the same time abducting 
the leg to show the medial meniscus, and rotate 
the foot inward, adducting the leg to show the 
lateral meniscus When the joint is open, the 
character of the fluid, the condition of the synovia, 
the crucial ligaments, and the menisci are care 
fully inspected Also a search is made for any 
particles that may have become detached In 
our opinion, looseness of one of the menisci is 
sufficient indication for its removal Formerly we 
had the idea that unless there was a fraying and 


fragmentation of the meniscus, operation was not 
indicated, however, we have had to withdraw 
from that position The removal is best accom 
plished b> detaching the tip of the medial 
meniscus near the spine of the tibia, freeing it 
latcrall> and posteriorly as far as is possible, and 
amputating with a small, sharp tenotome 

The same procedure can be carried out m re 
lation to the lateral meniscus If the hgamentum 
mucosum is enlarged and thickened, or torn and 
frayed, as much of this as is necessary can be 
removed It seems to us that the total ablation 
of this fatty ligament will leave a certain amount 
of disability in some cases and, under the cir- 
cumstances, we feel that it is better to handle it 
with care 

Closure The serosa is sutured with fine catgut, 
and then the fascia in a similar manner The skin 
is closed Interrupted sutures are ample and will 
allow a slight escape of fluid, which does not do 
any harm and may wash out some of the dirt 
that has been left in Voluminous dressings are 
applied and the part is bandaged firmly for the 
haimostatic effect, but this bandage must be 
loosened at the end of 5 or 10 hours Otherwise, 
the swelling may be so severe as markedly to 
lower the resistance of the joint and even cause 
gangrene under certain conditions No extension 
should be applied The leg is merely put in a 
flexed position over pillows Wheel chairs are 
allowed m 10 days The patient may walk with 
crutches at the end of 2 or 3 weeks and resume 
his occupation m 6 weeks 
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REPAIR or VESICOVAGINAL nSTULA PRESENTATION OF A 
NEW INSTRUMENT 

Bv HUGH H \OUNGMD FACS B^ltohou; 

rrmthejrn Duch BrdyU lot II tti Jh I! pk sllospUl 


T hat the \esical apnroach in the operative 
cure of vesicovaginal fistula is not infre 
quently unsuccessful is evidenced b> the 
fact that in man> cases multiple operations have 
been earned out without a cure of the fistula 
The fact that the case I am reporting was sub 
jected to eleven operative attempts to repair the 
fistula is offered as an excuse for presenting this 
single case with brief report of the operative 
technique employed to cure the fistula 

Mrs M C aped 31 married entered service of ihe 
Johns ifopkins Ho pitvl on Mv> 15 196 complaininc of 
a vesicovaginal tisiuh The family history and past hi> 
tory were negative Menstruation began at the age of 14 
and was quite normal The patient was married at the a^e 
of 17 In January 1923 shethouohlshewasp egnant the 



Fig I \>ew showing conditions found wilbin the 
bladder the fistula beneath the right ureteral orifice and 
the band of muscles and mucous membrane which lies 
over the nght ureter to the vesical orihce Tits is shown 
schematically in 1 from the side In F the evasion of 
this muscular band is depicted In C the evasion of the 
fistulous tract with the assistance of tra tion made by a 
bent safety pm introduced through the tract into the 
vagina is shown In D the same view is shown in section 
with the use of the special instrument devi ed for such 
case# to replace the improvi ed use of the safety pm 


abdomen gradually increased in size and at the end of , 
months the vomiting which had been present for some 
time became so serious and was associated with so much 
pain in the abdomen that a diagnosis of appendicitis was 
made and an ajjpendectomy carried out This was fol 
lowed by a cessation of the vomiting but it later returned 
and her physunns determined to interrupt the preg 
nancy vVhen this was attempted it was discovered that 
a mistaken diagnosis had been made that no pregnancy 
was present simply a hydatid mole This was removed 
but during the operation the bladder was opened acci 
dentally and since then a vesicovaginal fistula has been 
present During the past 3 years the patient has been sub 
jected to 11 operations through the vagina in an attempt 
to dose the h tula No details are furnished as to the 
technique employed but the final result was that the pa 
ticnt still had the fistula and wore pad which were kept 
constantly wet Her general health was evcellent There 
hid been no pregnancies There wa no evidence of renal 
impairment 

I vainination showed the patient to be a well developed 
well nourished woman apparently m no pain and suffering 
only discomfort from being constantly wet os a result of the 
vesicovaginal fistula There was a small scar on the abdo 
men in the ri^ht iliac region (.Irom appendectomy} and a 
loiu broad scar eviending from the umbilicus to within t 
inches of the pubis (uterine operation) On vaginal 
cvamination one felt high up sb^ntlv to the nght of the 
median line on the anterior wall of the vagina an area of 
in luration in the center of which a slight depression was 
made out 'Hieuteru was apparently negative \No >4 
cystoscope entered with ease end about e cubic centi 
meter of clear urine were ev acualed The bladder eapac 
ity on forced di tention was 300 cubic centimeters The 
tonicity was good Study of the vesical orifice showed a 
slight irregularity in the mucous membrane with some 
redema Ihe trigone was much distorted Running for 
ward and outwam from the nght side of the tngone was a 
peculiar band of tissue which was entirely separated from 
the bladder wall except at Us upper and lower end the 
bridge being entirely covered with mucous membrane 
Beneath thi band was the opening of the vesicovaginal 
fistula By changing the position of the cystoscope appro- 
priately it was possible to see the fistula either from the 
outer or inner side of this bridge which spanned its onfiee 
The ureteral onfices could not be definitely made out but 
It was thought that the right orifice was in close proximity 
to the fstula which lay in the right half of the bladder 
about centimeters distant from the median line and about 
4 centimeters distant from the urethral orifice The blad 
dcr was otherwise negative 

Because the ureters could not be found or 
catheters passed up them it was thought un 
wise to attempt excision of the fistula through 
the \agma for fear of injuring seriously the right 
ureter A suprapubic operation was therefore 
determined upon and was carried out as follows 

June 9 1926 the operation by Dr \oung 
done under gas oxygen and ether consisted of 




I ig 2 Sectional \ levr showing the placing of the first la>et of sutures in the v agmal subrnut.O'sa with the assistance 
of a gloved forehnger in fiie vagina In A a simple instrument which carries barbed heads of several diCeient 
sizes appropriate for fistula; of different diameters » shown Such an instrument would seem to be more satisfactory 
than the bent safety pin wluch wa cmplo>ed In place of both of these instruments the tractor shown in Iigute 4 
could be well emplo>ed 


suprapubic c\^tostom\ , c'^cision of vesicovaginal 
fistula from the bladder into the \ agina with the 
assistance of special instruments, resection of 
vesical bridge, closure of fistula vn three lasers, 
the first a purse string of heav> chromic catgut 
to approvimite the lagiml mucous membtanc 
Ilfuch assistance ivas afforded in placing this 
suture bj the insertion of the finger into the 
vagina (as shoira in Figure 2) and making pres 
sure upon the anterior vaginal nail to elevate the 
vaginal end of the fistulous tract and to expose 
the mucous membrane No difficulty was thus 
experienced in inserting the needle parallel to the 
vaginal wall through the submucosa without 


penetrating the mucous membrine About S such 
stitches were placed around the circumference of 
the vesicovaginal tract, and when the suture was 
drawn taut, a tight closure was effected (Figure 
3a} The second was a purse string suture of 
plain catgut to approximate the vesical muscle 
(rigure -,6) The third was a continuous through- 
and through phm catgut suture approximating 
the bladder mucosa, submucosa, and adjacent 
muscle (Figure 3c) The first two sutures were 
buned and the last tied within the bladder The 
suprapubic wound was drained by a large 
dePezzer catheter with chromic catgut continuous 
for the bladder and interrupted sutures of silver 
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REPAIR or VESICOVAGINAL HSTULA, PRESENTATION OF A 
NEW INSTRUMENT 

By Htjcn If lOUNG MD FACS B^LTnrasE 

From the J in D ch n Brady U tog llnttt Jh II pk sti pti 


T hat the \esical approach m the operatue 
cure of aesicovaginal fistula is not infre 
quentl> unsuccessful is evidenced b> the 
fact that in man\ cases multiple operations have 
been cirried out without a cure of the fistula 
The fact that the case I am reporting was sub 
jected to eleven operative attempts to repair the 
fistula is offered as an excuse for presenting this 
single case with brief report of the operative 
technique emplojed to cure the fistula 

Mrs M C aKe<l3t married entered my service of the 
Johns HojiUns Hospital on Ma> »5 igjf compbinine of 
a vesicovaginal fistula The family hi torv ana past his 
tory were negative Menstruation began at the age of 14 
and was quite normal The patient was married at the age 
of J7 InJanuarj ;g 3 she thought she was p egnanl the 



Fig I \iew showing conditions found within the 
bladder the fistula beneath the right ureteral orifice and 
the band of muscles and mucous membrane which lies 
over the right ureter to the vesical orifice This is shown 
schematically m 1 from the side In B the etciSMn of 
this muscular band is depicted In C the evasion of the 
fistulous tract with the a sistance of traction made by a 
bent safety pm introduced through the tract into the 
vagina IS shown In B the same view is shown in secUon 
with the use of the special instrument devi ed for such 
cases to replace the improvised use of the safety pin 


abdomen gradually increased in size and at the end of 7 
months the vomiting which had been present for some 
time became o serious and was associated with so much 
pam in the abdomen that a diagnosis of appendicitis was 
mad and an appendectomy earned out This was fol 
lowed by a cessation of the vomiting but it later returned 
and her physicians determined to interrupt the preg 
nancy When this was attempted it was discovered that 
a mistaken diagnosis had been made that no pregnancy 
was present simply a hydatid mole This was removed 
but during the operation the bladder was opened acci 
dentally and since then a vesicovaginal fistula has been 
present Dunng the past 3 y ears the patient has been sub 
jected to II operations through the vagina in an attempt 
to do e the fetula No details are furnished as to the 
technique employed but the final result was that the pa 
tient still had the fistula and wore pads which were kept 
constantly wet Her general health was escellent There 
had been no pregnancies There wa no evidence of renal 
impairment 

Laamination bowed the patient to be a well developed 
well noun hed woman apparently in no paui andsuffenng 
only discomfort from beiogconstanCly wet asaresultof the 
vesicovaginal fistula There was a small scar on the abdo 
men it» the nght ihac region (from appendectomy) and a 
long broad scar eatendmg from the umbilicus to within a 
inches of the pubis (uterine operation) On vaginal 
examination one felt high up slightly to the nght of the 
median line on the anterior wall of the vagina an area of 
induration in the center of which a dight depression was 
made out The uterus wav apparently negative kNo 34 
cystoscope entered with ea e and about o cubic ceoti 
meters <5 clear urine were evacuated The bladdercapac 
iiy on forced distention was 300 cubic centimeters The 
tonicity was gool Study of the vesical onfice showed a 
slight irregularity in the mucous membrane with some 
<tdema Tlie tngone was much distorted Running lor 
ward and outward from the right side of the tngone was a 
peculiar band of tissue which was entirely separated from 
the bladder wall except at its upper and lower end the 
bndge being entirely covered with mucous membrane 
Beneath this band was the opemng of the vesicovaginal 
fistula By changing the position of the cystoscope appro 
pnately it was possible to see the fistula either from the 
outer or inner side of this bridge which spanned its onfice 
The Ureteral orifices could not be definitely made out but 
It was thought that the ripht orifice was in close proxunity 
to the fistula which lay in the ri^ht half of the bladder 
about 2 centimeters distant from the median line and about 
4 centimeters distant from the urethral orifice The biad 
derwasoth rwise negative 

Because the ureters could not be found or 
catheters passed up them it was thought un 
wise to attempt excision of the fistula through 
the vagina for fear of injuring seriously the right 
ureter A suprapubic operation was therefore 
determined upon and was carried out as follows 

June Q 1926, the operation bj Dr \oung 
done under gas oxygen and ether, consisted of 
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Ttg 2 Sectional \iew shonmg the placing ol the first K\er of suture m the vaginal ubmucosa with the assistance 
of a glovtd foretingcT in the vagina In A, a simple instrument which carries barbed heads of several different 
sizes appropriate for fistula: of different diameters js shown Such an instrunvent v,ouId seem to be more satisfactory 
than the bent safetj pm which was employed In place of both of these instruments the tractor shown m Figure 
could he well employed 


suprapubic c>stostom>, excision of vesicotagmal 
fistula from the bladder into the \agina yvjti the 
assistance of special instruments, resection of 
\esiail bridge, closure of fistula in three lasers, 
the first a purse string of hea\> chromic catgut 
to approximate the vaginal mucous membrane 
Much assistance was afforded in phemg this 
suture by the insertion of the finger into the 
vagina (as shown m Figure 2) and making pres 
sure upon the anterior vaginal wall to elevate the 
vaginal end of the fistulous tract and to caqaose 
the mucous membrane No difficulty was thus 
experienced m inserting the needle parallel to the 
vaginal wall through the submucosa without 


penetrating the mucous membrane About 8 such 
stitches were placed around the circumference of 
the vesicovaginal tract, and tvhen the suture was 
drawn taut, a tight closure was effected (Figure 
3a) The second was a purse string suture of 
plain catgut to approximate the vesnuvl muscle 
(Figure 3h) The third was a contmuous through 
and through plain catgut suture approximating 
the bladder mucosa, subraucosa, and adjacent 
muscle (Figure 3c) The first two sutures were 
buned and the last tied within the bladder The 
suprapubic wound was drained b> a large 
dtPeazer catheter with chromic catgut continuous 
for the bladder and interrupted sutures of silver 
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Fig 3 Another vieir showing the closure of the fistula 
in the center the placing of the first line of purse stnng 
sutures with assistance of a finger in the vagina as depicted 
in 1 this pursestring has been tied and a second purse 
string through the muscle of the bladder is shows In P 
this IS seen tied In C the final closure (intravcsica]) with 
chromic gut suture which includes mucous membraue 
submucosa and some muscle is shown The bladder is 
thus closed in three la}irs of sutures 


wire for si in fiscia and rccti muscles 1 then 
inserted a small prevesical cigarette dram 

DETAILS 

The suprapubic scar was excised the bladder 
opened extrapentoneally in the median line, and 
the orifice of a small vesicovaginal fistula was dis 
closed This was covered b> a bridge of tissue 
which was evidently the right edge of the tn 
gone which had become dissected free and com 
pletel> covered with epithelium It formed a 
bridge which ran immediatelv across the fistula 
upward and outward to the right ureteral onficx 
which was just above the fistulous opening The 
left ureteral onfice was found nearer the median 
line than usual being pulled over b> the scar m 
the right side of the trigone Both were catheter 
ized and apparentlj were negative Before the 
fibtula was attacked the muscular bridge was 


Tig 4 A small tractor similar to \oungs prostatie 
tractor but delicat<> with solid blades (non fenestrated) 
This instrument na> be empIo>ed m hstuls of vanous 
characters and locations 

erased, the portion removed being about 
ceniunetetB in length The fistula Jay in a de 
pressed scar and was only 2 or 3 millimeters m 
diameter I determined to excise it through the 
bbdder and in order to facilitate this a small 
hook was made by bending a large safety pm 
acutely as showm m Figure i This was pushed 
through the fistula and then drawn outward one 
side of the fistulous tract being impaled and then 
drawn upward 

At this point it occurred to the operator that an 
instrument which has since been designed and 
illustrated herewith (Figure id), would have been 
of much assistance in a uniform drawing upward 
and exposing of the fistulous tract I\ith the 
edge of the fistula impaled and drawn upw ard as 
above described a arcular penetrating incision 
was made with a scalpel around the orifice of the 
fistula extending from the vesical and mucous 
membranes through the bladder muscle and v agi 
nal mucous membrane This incision completely 
removed the fistulous tract and left a surprisingly 
large opening because of the retraction of ad 
jacent tissues Examination showed that scar 
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tissue was still present m two or three places, and 
this was excised, further enlarging the wound 

Although It was necessary to operate \ery dose 
to the nght ureteral orifice, it was not injured as 
It was under constant observation Had the 
operation been attempted from the vagina I feel 
confident that there would have been much 
danger of injuring the ureter, and it certainly 
would not have been possible to see its location 
and thus av oid it 

AHer excision of the fistulous tract and scar 
tissue, there presented a fairi> large opening, 
almost 2 centimeters in diameter, in both bladder 
and vagina It was determined to close this bv 
means of purse string sutures placed through the 
bladder The first la>er was through the sub 
mucosa of the vagina and did not penetrate the 
mucous membrane A purse string suture of 
heavy chromic catgut was tied through the blad 
der, thus secunng complete closure of the vaginal 
opening The next suture was a purse string, but 
of plain catgut treated with mercurochromt, and 
approximated the bladder muscle This kft an 
irregular defect in the vesical mucosa which was 
closed m a linear direction by means of a through- 
and through plain catgut suture, and tied intra- 
vesicallj The bladder was closed, as above de 
scribed, around a large dePezztr catheter, and the 
patient returned to the ward in excellent condi 
tion 

She was immediately placed upon her abdomen 
so as to he face downward during the early period 
of convalescence This plan, which was adopted 
following the report of Chute, ^ was found a most 
effective method of keeping the bladder com 
pletel> empty and thus protecting the vesico 
vaginal sutures Although the patient protested 
somewhat on account of the discomfort of lying 
on her face, she remained for 10 days in this posi 
tion with the bladder draining directlj downward 
On the tenth da> she was turned on her back, but 
the suprapubic dramage was maintained until 3 
weeks after the operation when the catheter was 
removed and the suprapubic wound allowed to 
heal She was discharged one month after the 
operation There had been no recurrence of the 
vesicovaginal fistula, the suprapubic wound was 
sohdl> healed, and the patient was voiding urine 
normally through the urethra 

•Chute VrthufL V su-^stion for the bostoperslrte care of vesico 
vaginal fistula: J Uro! 1521 vi 77 Si 


COMMENT 

A hasty surv ey of the literature shows that the 
case described is quite like many reported in the 
literature, in that they have been subjected to 
many operations through the vagina before a 
cure was effected in some cases and m man> 
without closure of the fistula Not mfrequentlv 
the ureter was injured or occluded as a result of 
the \ aginal operations In other cases the vaginal 
method was quite successful In v lew of the re- 
markable ease with which this operation was 
earned out in the case outlined, I am tempted 
to recommend it to other operators 

Some simple instrument inserted through the 
fistula from above to draw the base of the bladder 
up to the operator so that he can accuratclv 
excise the fistulous tract, is an important addition 
to the technique and the idea is, as far as I can 
determine, quite new The very simple expedient 
of bending a safety pm so as to make a hook 
which, when inserted into the fistula, ma> be 
used to draw the region of the wound up to the 
operator was quite satisfactory m our case The 
instrument which we have made m our machine 
shop (Figure 2a) should provide a more efficient 
method of arming at the same effect 

We have also constructed an e^ecially thin 
tractor, similar to our prostatectomy tractor, but 
with delicate non fenestrated blades (Figure 4) 
This IS used for fistulas of various t>pes The 
instrument is introduced with the blades closed 
into the fistulous tract, then opened and traction 
made while the tract is dissected out Some 
vesicovaginal fistul® will be found too small for 
this instrument, but for larger ones it may be em- 
plo>ed quite satisfactorily 

What I wish to propose here is the use of 
traction with the instrument introduced through 
the fistula to bring the region of the wound nearer 
to the operator and to furnish counter pressure 
against which the operation is done, the tractor 
also to be employed m placing the sutures m the 
wound But m my case I used the index finger for 
this purpose 

In the postoperative treatment, drainage 
through the suprapubic wound with the patient 
l>ing on her abdomen, as suggested and carried 
out successfully by Chute, is, I believe, v er> im 
portant, and I would recommend that this be used 
in addition to the intravesical excision with the 
assistance of traction as earned out in this case 
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SURGICAI TREATMENT OE REfRODISPI ACEMENTS OF THE UTERUS 

1 y MARION DOUGLASS M D CtpyEiASD Ohio 

F m iheD p rtm t Ky I gv We t R O w t SchnoltJ M i i e dTh LAe 1 H p lil 


T his study concerns the results obtained in 
150 cases of relrodisplactment of the uterus 
submitted to operation In order to deter 
mine what t>pe of operation ma\ be expected to 
furnish the highest percentage of relief from the 
sjmptoms of uterine retrodisplacement patients 
operated upon for this lesion ha\c been examined 
from I to 3 >ears thereafter The anatomical and 
clinical results ha\e been correlated with the spe 
cial types of operation 

Retrodisplacement of the uterus is a common 
anatomical finding Surgeons interested in pelvic 
operations have long debated to what signs and 
symptoms this condition gives rise Some (Majo) 
have stated that unless the condition is marked 
no complaints are caused The degree of the 
displacement has thus assumed m the e>es of 
certain gynecologists a major importance A 
mild degree of retrodisplacement of the uterus is 
present in perhaps a majority of women after 
childbirth >et in the nullipara it has been stated 
to be the cause of stenlit> 

As early as the latter half of the fifteenth cen 
turv Grammateo Ferrari da Grado of Pavia con 
sulered the question of sterility due to uterine 
misplacement and advocated the use of the pes 
sary and truss for prolapse In 1770 Hunter 
wrote concerning uterine retroversion and a little 
more than a century later the operative proce 
durcs were devised to which the names of Adams 
Alexander Olshausen Kelly Baldy Webster and 
GilliaiTi are attached The multiplicity of the 
surgical methods for treating this condition is per 
haps the best index that either none of the meth 
ods IS really satisfactory or that there are con 
siderable variations and degrees of the condition 
—each of which must be helped by a different 
procedure 

Theilhaber m 1895 first called attention to the 
occurrence of uncomplicated mobile retroversion 
wnthout symptoms and Jaschke of Giessen in 
observations on i 000 cases of retroflexion retro 
version states thit pelvic symptoms are as com 
roon in women wnth anteflexion as in those with 
uterine retroposition Cabot and Bev an hold that 
operative procedures upon the movable retro 
posed uterus are unwarranted The gynecolot,ical 
axiom that retroversion causes sacral bickache is 
denied by Cabot More recently Findley states 
that retrov ersion is only of importance because of 


the sterility which is often concomitant These 
somewhat nihilistic views however are not in 
accord with the opinions of other authorities of 
wide clinical cxpenenci Ward states that simp’e 
displacement of the uterus is sufficient mechanical 
cause for sacral backache pelvic tenesmus leu 
corrhoea and menorrhagia anil points out the 
familiar fact of immediate relief from symptoms 
often afforded by the insertion of a pes ary The 
assumption that uterine misplacement verv fre 
quently is responsible for symptoms is an ines 
capable post hoc propter hoc since the replace 
ment of the uterus and the application of a 
properly fitting pessary so often gives immediate 
benefit Crossen and Polak believe that retro 
displacement wnthout symptoms is met with very 
infrequently in actual practice and that local 
pathologic! changes or complications due to 
mechanical pressure or interference with circula 
tion nearly always result It would appear that 
there is some doubt concerning the statement 
that operative suspension for uncomplicated 
retrov erston IS in unwarranted procedure " The 
very term uncomplicated retrodisplacement m 
deed is almost a misnomer Findley reporting m 
a series of 480 cases only 4 per cent of retro 
versions unassociated with other pathological 
changes in the pelvis 

In I 000 cases reported by Stacey routine 
examination revealed retroversion in 20 per cent 
of patients examined for other than pelvic com 
plaints Lynch m a careful study of acquired 
retroversions (459 cases) found the lesion occur 
ring in 41 per cent of women during the first y ear 
after labor These cases were followed 3 years 
and 51 per cent showed symptoms Congenital 
retroversion occurs in 20 per cent of unmarried 
girlb or nulliparous women according to Stacey 
In this group usually then is associated genital 
hypoplasia and deficient muscular and fascial 
development Dysmenorrheex irregular and 
scantv penodb backache leucorrhcea and menor 
rhxgia have a slightly incnased incidence in this 
group (Stacey) The statements that backward 
dispbccments of the uterus m single women cause 
no symptoms and if they are present are due to a 
neurosis are probably not based upon statistics 
Tliete seems no reason to doubt that every ac 
quired retroversion is pathological and produces 
symptoms or will produce them sooner or later 
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Fig I The modified CiUiam piocedute 


e\en if uncomplicated This point is emphasized 
b> the fact that ^omen Vrith mobile back\vard 
displacements as the only lesion seek relief in 
large numbers and are rendered free from s>mp 
toms bj the replacement of the uterus 

TABLE I —SYMPTOMS UPON ADMITTANCE TO 
HOSPITAL 


Number 

of Per 

Cases cent 


Backache 

42 

28 

Pelvic pain and discomfort 

83 

55 

Habitual abortion 

5 

3 

Leucorrhcea 

55 

36 

Sterility 

6 

4 

Dysmenorrheea 

36 

24 

Dysuna 

15 

10 

Dvspareunia 

9 

6 

Menorrhagia 


8 

TABLE II — ASSOCIATED 

LESIONS 



Number 

of 

Per 


Cases cent 

Adnetal diseases 47 30 

Related \aginal outlet 42 28 

Lacerated cer\ It 38 26 

Ovarian cj’st 23 18 

Subintolulion 4 3 

I^topic pregnancy 2 6 

\entral hernia i 3 

Chrome appendicitis 12 S 


The mechanism which maintains the uterus m 
normal position consists of (1) the tonicitj of its 
intrinsic musculature, (2) the pelvic diaphragm, 
and ^^3) the ligaments of the uterus, excluding the 
round ligaments which normally pla> little part 
in supporting the uterus An> adequate repara- 
tive procedure must owe its success to a clear 
understanding and utilization of these factors 
There is a group of women whose muscles and 
fascia do not withstand the stretching trauma 


TABLE 111— EESULTS EOLLOWINC THE VARIOUS 
TYPES OF OPERATION, THE FIGURES REPRE 
SENTING THE NUMBER OP CASES 



Kelly 





Baldy 

Webster 

Modi 

fied 

Gilliam 

ligament transplanta 
tion after salpingee 





oophorectomy 



40 


40 

Recurrent retro 





position of the 



g 

g 

Pelvic paiQ or dis 
comfort indud 





IKE disinenor 



j 


Backache 

PreEnancy 



4 post 
pirtum 
t Bra icl 

3 


Tencases operated upon by the Kelly method were also subjected to 
bilateral ulpiagectomy 
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Fig 3 Shortening of the uterosacral hgareents 

inadent to labor and who after a single pregnancy 
show marl.ed diastasis of the rectus muscles 
retroflexion retrov ersion of the uterus and relaxa 
tion of the perineum 

Successful operation must f ull> ov ercompensate 
for this deflcienct in natural tone and lack of 
elasticity of body tissue This is especially impor 
tant m the light of the fact that retroposition of 
the uterus is almost the invariable precursor of 
prolapse There is usually an associated descen 
sus with retrodisplacements Thus operative re 
placement of the uterus which does not take 
cognizance of the descensus is liable to failure 

In an analysis of 150 cases of retrodisplace 
ment of the uterus the condition was found to 
exist in the absence of complicating pathological 
change in only 10 per cent The remaining 90 
per cent (136 cases) were admitted with the syinp 
toms and associated lesions shown in Tables I 
and II 

In this senes of cases it is evident that the 
symptomatology is that of the complications and 
that the retrox ersion itself is often a result of the 
associated lesions 

Operatiie trealment The number of different 
procedures used indicates the obxious fact that 
many surgical methods are employed by \anoiis 
operators The following procedures were car 
ned out (Table III) (i) the Kelly ventrosus 
pension (employing the vesical peritoneum) (2) 
the Baldy Webster method (3) the Crossea 
techmque (postenor folding of round ligaments 



oxer the pedicle after salpingectomy or salpingo 
oophorectomy) (4) the modified Gilham opera 
tion 

A penneorrhaphy was performed to maintain 
the postenor position ot the cervix wherever 
there wxis diastasis of levator muscles 

Classtjicohon of the condtltons for uhtch opera 
tion j.as performed Group A Thos* cases in 
which the peKic organs are freely movable and 
the adnexa free from inflammatory disease in 
eluding cases of marked descensus in which the 
cervix does not present at the mtroitus of the 
vagina Group B Those cases with adnexal 
disease requinng unilateral or bilateral salpingec 
tomy or salpingo-oophorectomy 

The results of the modified Gilliam technique 
of suspension proved in this senes to be satis 
factory both in the light of the anatomical and 
clinical results and the important feature of 
pregnancy Discounting the factors of previous 
fertility and of contraception the occurrence of 
pregnancy in 17 per cent of suspensions by this 
technique seemed worthy ot note No abortions 
or pregnancies were reported in anv of the other 
cases not subjected to salpingectomy A satis 
factory anatomical result was found on pelvic 
examination without exception in the cases 
operated upon by the Gilliam procedure which 
proved to be sufficient support with the addition 
of a penneorrhaphy even in cases with marked 
descensus In a number of these cases an addi 
tional support by means of shortening the utero 
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sacral ligaments might well have been performed 
Crossen is of the opinion that penneorrhaphj 
usuall> suffices to maintain the posterior position 
of the cervix and advocates sacral suspension as 
the best procedure for prolapse in the child bear 
ing period 

Failure to attain a proper anatomical result 
with the V entrosuspension m 5 cases might have 
been expected A strand of peritoneum is too frail 
to be dependable as a means of modifjmg the 
position of a solid muscular organ 
The Bald> -Webster technique of suspension is 
open to the objections of the utilization of the 
weak portion of the ligament with a doubtful 
point of lateral attachment, that is be>ond the 
internal inguinal nng There also maj occur 
thrombosis or injury to the veins of the broad 
ligament There were unfortunately, 3 cases of 
acute retroflexion following the Baldj Webster 
suspension m our small senes 
Round ligament folding over the pedicle after 
salpmgectomy or salpingo oophorectomy as cm 

f iloved bv Crossen is an excellent procedure both 
rom a clinical and anatomical view point The 
worst cases of pelvic inflammatory disease re 
ceiv ed this form of suspension The persistence of 
pelvac complaints of various grades in these 
cases does not reflect discredit upon the operation 
since a severe grade of adhesion formation v’.as 
inevitable Suture of the round ligaments by the 
Rime technique was occasionally utilized in this 
senes The relative escape from adhesions 
afforded through peritonization of raw surfaces by 
these procedures, has not been suffiaently 
emphasized 

THE TECIPJIQUE OF THE MODIFIED GILLIAM 
OPERATION 

Speed and ease are essential m the performing 
of the suspension operation because gynecological 
operations are likely to be multiple procedures 
We feel that the operation desenbed below ful 
fils all the requirements m cases with intact 
adnexa and mild descensus 
The fascia is elevated from the anterior surface 
of the rectus muscle at a point approximately 
I inch abov e the symphv sis, and the rectus muscle 
IS pierced with a Kelly or Crossen clamp approu 
mately 1 5 inches from the midlme, avoiding the 
bladder The peritoneum may be pierced slightly 
lateral to the point of emergence of tip of the 
clamp from the muscles This makes avoidance 
of the unnarv bladder more certain and does not 
affect the point of suspension The round liga- 
ment IS grasped at a point i 5 to 2 inches from its 
cornual msertion, and the clamp’s tip turned 


toward the incision This giv es easy access to the 
space between the point of perforation of the 
damp and the internal inguinal ring A circular 
suture placed in the peritoneum and the distal 
portion of the round ligament insures the closure 
of this area and remov es its danger as a potential 
hernial sac This is much more easily accom- 
plished at this point than after the ligament has 
been drawn through the muscle The ends of this 
suture are laid aside without typing (Fig i) 
The round ligament is now drawm through the 
rectus muscle to the under surface of the rectus 
sheath the amount of tension necessary to sup 
port the uterus m proper position determining the 
length of doubled ligament which is drawn 
through the perforation The round ligament is 
sutured to the fascia on its infenor surface with 
three silk sutures Suture to the under surface of 
the fascia av oids the tender points of wffiich pa- 
tients occasionally complain The circular suture 
previously placed is now tied and then the 
enclosed area is tested by attempting to insert a 
finger between the portion of the round ligament 
lateral to the point of perforation and the internal 
inguinal nng These steps are best earned out 
alternately on the two sides The method is easy, 
rapid and effective, utilizing as it does medial 
points of support and bnngmg only the strongest 
portion of the round ligaments into play The 
fact that the round ligaments undergo hyper- 
trophy, as does the uterus, gives the method the 
greatest promise of effectively withstanding 
pregnancy without increasing markedly the 
danger of abortion 

FtTRTHFR PROCEDURES WHERE DESCENSUS IS 
MARRED 

In marked relaxation of the uterosacral liga- 
ments with descensus of the uterus the sub 
peritoneal shortening of the uterosacral ligaments 
as advocated by Young is of advantage This may 
be rapidly performed if exposure is adequate 
The uterus is pulled strongly up and toward the 
symphysis pubis throwing the uterosacral liga- 
ments into relief The pentoneum is incised from 
a point 5 inch from the cervical attachment of 
the ligament and extending posteriorly over it 
The ligament if well developed is easily isolated 
and a simple doubling plication performed with 
two sutures reinforcing with additional inter 
rupted sutures (Fig 2) The position of the 
ureter must be kept constantly in mind Experi- 
ments On the cadaver, with this procedure, show 
how easily the ureter may be injured Closure of 
the peritoneum o\ er the shortened ligament wath 
a fine continuous suture completes the operation 
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When the patient is beyond the child beinng 
period ivith high rectocele and retroversion and 
descensus of the uterus the Moschomta proce 
dure of closure of the cul de sac ma> be combined 
with a round ligament suspension by the tech 
nique previously mentioned This procedure 
properly performed should be almost certain of 
cure in cases of potential prolapse Homans 
states that successful pregnancy may follov. even 
when the closure of the cul de sac and a GiUiam 
suspension have been performed Good exposure 
is essential The fundus (Fig 3) is pulled forward 
strongly and the sigmoid is put on stretch, spiral 
or interrupted circular sutures of silk are placed 
incorporating the vaginal wall pelvic fasaa and 
the sides of the rectum to a point i inch above the 
lowest point of the cervix uten (Homans) This 
procedure has proved satisfactory in a small 
senes of cases The choice of operative proce 
dures and its adaption to the anatomical need of 
the individual patient is a matter which should 
receive the most careful consideration 

CONCLUSIONS 

1 Acquired retroversion or retroflexion is 
pathological and should be treated surgically if 
investigation indicates its re ponsibility for the 
symptoms 

2 Our experience m this chnic indicates that 
round ligament suspension of the Gillum type is 
the most satisfactory means of surgical cure of 
retrodisplacement of the uterus m cases with 
intact adnexa 

3 Shortening of the uterosacral ligaments and 
the Moschovvitz closure of the cul de sac are 
effective procedures m cases of retrodisplace 
ment of the uterus with marked descensus 
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INDICATION FOR OPERATION IN PUERPERAL PELVIC 
THROMBOPHLEBITIS 

By AUGUSTO TURENNE, MovtcvideOjUrucuw 


W HEN m 1917 I presented in> lecture on 
“Septic Puerperal Uteropelvic Throm- 
bophlebitis” before the Argentine Society 
of Obstetrics and G>necolog>, I was not a little 
surprised to find that among all the distinguished 
g> necologists present not one had seen a case of 
ligation of the veins and many of them considered 
the clinical entit> of thrombophlebitis question- 
able 

Ten years have passed since that time and 
doubtless today a similar work i\ould attract less 
attention than that did But not \er> much has 
been 'vvntten on the subject yet and since the com 
pilation of Miller, in 1918 , 1 ha\e not seen in the 
bibhograph) which I have avaflableanj work ca 
pable of settling the doubts which I entertamed 
at that tune and which «itill persist 
This article, which is based on two cases of 
thrombophlebitis observed m my clinical service, 
taken at random from many others, has for its 
object the stimulating of mj colleagues to report 
their cases to the society to see whether it is pos- 
sible to determine exactly the conditions under 
which operation, ligation or excision of the throm- 
bosed \ems, IS indicated The two cases to which 
I refer are as follows 

Case i Second Obstetncal Clinic Case No 15155/28980 
Consudo E de V XI para age 54 years admitted January 
1, 1926 at 19 0 clock She had been delu ered 7 hours be 
fore at home and was sent to the hospital because the pla 
ccnta had not been delivered Dr Cauzain found that the 
placenta was complctelj andstronglyadhercntand practiced 
artificial extraction The patient lost a great deal of blood 
An ice bag was applied to her abdomen and pituitnn given 
subcutaneouslj Beginning on the fourth day the lochia 
was fetid and the patient s temperature began to nse On 
the sixth day she had a chill and a few hours afterward 
(January 7) another from 25 to 30 minutes in duration 
with temperatures of 39 3 and 39 6 degrees Tliree bouts 
after the second chill she had another with a temperature of 
4t degrees pulse 180, she was m a serious condition of 
collapse On January 8 she had another chill which 
lasted 20 minutes and on the gth a fifth Urotropin 
was given intrav enously Examination of the blood at ^is 
time showed erythrocytes 2 500000, hxmoglobm 60 per 
cent leucocytes 21,800 {polynudears 79 per cent, lyxnpno 
cytesi7percent large mononuclears 2 percent eosinophils 
2 per cent blood culture negative The chills were reputed 
on the i2th, 13th and isth and on the 15th day signs of 
small subpleural embolism developed On the i6th for the 
first time thrombosed veins could be felt m the broad Iiga 
ments On the iSthaslight chill and a temperature of 39 8 
'^cre noted On that day examination of the blood 
showed erythrocytes 3 950 000 hmmoglobin 70 per cent. 


leucocytes rs,6oo with a formula "imilar to that of the first 
examination On January 19 salvarsan was begun in- 
travenously and the previous treatment continued A 
fixation abscess was produced On January •»! there were 
the same signs of thrombophlebitis as on the i6tb The 
fixation abscess gav e a positiv e reaction Between the loth 
and -ust her general condition was so bad that it was not 
thought advisable to run the nsk of laparotomy or to 
ligate the veins Neosalvarsan and urotropin were alter 
nated intravenously On the 26th the patient was very ev 1 
dently better, her temperature had fallen to less than 37 
degrees and her pulse to 80-84 How ever examination still 
showed a packet of thrombosed veins From this day the 
improvement continued rapidly and the patient was dis 
charged February 7 When she was examined a month 
later nothing abnormal was found in the genital tract 
CvSE 2 2d Obstetrical clinic case No 15196/29079 
Maria M de M I para age 0 years entered January 9 
1926 after having had a spontaneous delivery at home on 
anuary 3 It required several hours manipulation to 
nng about the expulsion of the placenta On admission 
her general condition was moderate temperature 39 degrees 
pulse II 2 There were perineal and cervical tears covered 
with false membranes lochia was purulent In the right 
lateral cul de sac there was a slight infiltration of the broad 
ligament The usual treatment w as giv en Examination of 
the blood on the nth showed 2,750 000 ery throcytes leuco 
cytes IT Soo (classification normal) hsmoglobin 70 
per cent blood culture negative On the rath she had a 
chill temperature 40 4 degrees On the r3th injections of 
sepUoemicea were begun On the 15th and i6th the chills 
were repeated {40-41 8 degrees Her temperature remained 
high Examination on the 16th showed that the para 
metnal infiltration had disappeared but there were throm 
bosed veins on both sides Her general condition contra 
indicated any radical operation On the xgth a fixation ab 
scess was produced The septicsmicea was continued On 
the 2ist the signs of thrombophlebitis were even more 
evident, the fixation abscess was positive Neosalvarsan 
was begun intravenously There was cedema of the nght 
arm On the zzd improvement began and was only in 
ternipted on the 30th by a rise of temperature to 39 de 
grees The intrav enous injection of salvarsan was continued 
On the 6th the thrombosis on the left side had disappeared 
but that on the nght continued She was discharged on 
February 8 and no further news has been received of her 

On principle, in v lew of the great gravity of the 
thrombophlebitic forms of puerperal infection — 
perhaps less, however, than is classically believed 
— there is a tolerably general consensus of opmion 
that hgation, and exceptionally and with great 
caution, excision, of the thrombosed veins is per- 
missible As It IS only m senous cases that the 
problem of operation arises and as the mortality 
m th<^ cases is more than 85 per cent and m some 
hospitals as high as 100 per cent, any treatment 
capable of lowermg this appallmg figure is worth 



236 


STjRGER\, gy\ecolog\ \vd obstetrics 


tijTug Surgical operation gi\es an a\er3£e of 35 
per cent Teco^e^es. I In^«el{ ha\e bgated the 
Ncins in 3 cases the first patient recoxered the 
second died the night of the operation with sxmp- 
toms of puhnonarv embolism (autopsx was re- 
fu'ed) and m the third the disease continued to 
progress and autopsx showed subacute adhesne 
purulent pentonitis mj percentage (33 per cent) 
IS about the same as the a\ erage 
The technique whidilsxerx well known is not 
difficult. But doubt and du>cus-ion arises when it 
comes to determining the best tune to operate 
TufBer thinks he has <^ttled the question \er\ 
dexerlx with a phrase To operate \er\ earlx 
IS a crime and to operate \ erj late is useless. 
Trendelenburg recommends operating immediate^ 
1 \ after the first chill Bondx SchottmucUer and 
Beuttner after three chfils and the demoDstration 
of streptococci in the blood ^NTUiams and Bar 
ddeben wait for the appearance of palpable \tms. 
Jllller in 103 cases ui which the tune of operation 


wasgixen found the following 
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Bumm is opposed to operation during the acute 
stage of the disease which he gi\ es as from the 
tenth to the fifteenth das because he tbints that 
the frubiht) of the dot renders the operation dao 
gerous or useless and he aLo thmhs that itisoe- 
less to operate when there are other lesions. These 
reasons of Bumm s lead to me take up the question 
of when operation ought not to be performed In 
m\ work, in XO17 I ga\e two important contra 
indications (i) when there is persistent bactene- 
nua and confirmed septicopx remia ( ) when there 
are predocunant utenne and ]uita ulenne lesions 
To which I would add (3) general con 

diUon of the patient and rapid progress of the 
symptoms (chills hx^pertheimia or coldness ic 
terns) show that it is a lapidlx fatal form of the 
disease and (4) ascending forms of thrombo- 
phlebitis 

Vanxert and Paucot in their memoir in iqi 
sax that m earlx forms and forms xnth miJOple 
metastases it is at least useless to c^ieiate. 
Leopold thi nks that in the rapid forms u is, im 
possible to operate earlx enough \s can be seen 
the contra indications are denmtelx enough es 
tahlishedtoleaxcnodoubt. To return to the most 
interesting point Sanes of Pittsburgh in 191^ 


aid thatin his opinion the operation was indicated. 

(i) when thrombophlebitis was diagnosed befo'e 
^ills began ( ) in chronic fo-ms when there are 
no complications and the general condition is 
good before the diiUs (3) as a last reson in acute 
cases tath rapid p’-ogress (4) in acute cases with 
palpable xeins and good general condition, exea 
after sex eral chflls if the case is app.jentlT grow 
mg worse (3) in acute cases xnthout palp-hle 
xems but with the chrical signs of thrombophle- 
bitis. 

\ anxert and Pancot, in their memoj in 191* 
sax The course and duraPon alone gixe uisul 
fioent information OperaPon b, indicted when 
in the course of a chronic thrombophleb tu., after 
a remi_sioa there are renewed sxnptoms — ^ferer 
chnis and signs of cmbolj.m But ihev add 
t Oder these cirnims_nc«s successful cperaPons 
haxe been performed but it must be admitted 
that simflat cases max recoxer without ‘surgical 
operapon This shows the x anaPons in the most 
authontatjx e opinion up to the present time. 

FxcTOks isTLrrsc3Nc nut or oixratton 

Let us see if It is pos^le to draw anx lacre 
definite coaclujons from the facts obsened and 
for this purpose let us studx separalelx the ele- 
menu which these authors haxe made use <ji m 
detenoinuig the tme for operapon 

data. It is exndent that labors th-t 
are difficult prolonged the panent being sepUc 
before dehxerx labors that are accompanied hr 
trauroaiuing or atj-pical manipuLuoas, Lbci*s 
that hax e preceded or accompanied bx hsES 

orrhagc labors in women who hx e in poo- sooal 
and hxgicnic condipons or who «re toasmic and 
induced aborPons fax or infecpon and so mate a 
localization of it in the xeins possible. But hcrr 
nianx eic^ppoas there are to the rule, how manv 
infracPons of the laws of correct technique and 
strict asepsis without «uch results Nothing in 
the epol<^ therefore would tend to lead us to 
operate. 

Bactcrwl gx of the infections It la well hnowa 
that the bactenologiol ttnding-, gix e h tie hdp in 
determining treatment- In xnewof the ireqnena 
of recox erx when streptococci are xerx endcitlr 
present and exen when blood culture has been 
torporarilx poxiuxe it is not possible to b-se 
an indicaPon for operapcm on the pos-tix e finding 
of these bacteria \nd the nnding ci a h^molrpc 
power in certain tx-pes ol streptococa p-ex^ts 
aePon AS the paPents infected with these strain* 
onlx tarelx escape death and some of them di“ so 
qoicklx G to 4 dax"*) th-t it la not exen possible 
to mate an enact diagnosi:>. 
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Chlls It IS surprising to see some eminent 
clinicians base indications for operation on an 
anthmetical formula It is impossible to base a 
decision either on the number or duration of the 
chills or the figure to which the thermometer 
rises The ^st of our two patients had 8 chills 
and the second 3 The temperature went to 41 
degrees in the first case and the pulse to 180 and 
in the second to 41 8 degrees and we have seen 
patients recover after 10, 15, and 20 chills and 
temperature over 39 degrees for da>s 
Embolism Visceral embolism, particularl> pul 
monary, has been regarded for many jears as 
an inde'« of a thrombophlebitic process Our first 
patient had a subpleural embolism and among 
the many cases observ ed in our service this aca 
dent has generally coincided with thrombosis of 
the veins of the lower limbs or preceded it a little 
At this moment w e hav e in the hospital a woman 
with a serious infection, with bilateral phleg 
masia alba dolens, peripWebitic abscesses and pre- 
sumablj a pelvic thrombophlebitis of which we 
cannot be certain, because we have not dared 
mo\e her to examine her pelvis, she has had an 
extremely grave infection with blood culture 
positive for streptococci several times and >et she 
seems to be overcoming the infection (her blood 
culture IS now negative) after hav mg been treated 
with large doses of autovaccines and antistrepto 
coccic serum This patient very probably had a 
pulmonary embolism which did not make any 
fundamental change m her condition 
General condition In pelvic thrombophlebitis 
the general condition ma> remam good for a long 
time, contrastmg with the repeated chilis and the 
high temperature This paradoxical euphoria of 
these women who are irrevocably condemned is 
very tragic And this persistence of a relative 
organic equilibrium is the reason for many opera- 
tions, smce It IS m cases of this kmd that the ob 
stetncun, powerless in his treatment, nsks opera 
tion But the boundary line between thecondition 
of resistance and that which precedes final defeat 
IS so mdefinite that it is not possible to determine 
the really favorable moment for operation In 
our two patients the general condition was 
senous for several days just at the time when an 
operation would have been most useful, but this 
did not prevent their recov enng We have seen 
patients m this senous condition recover and 
others die The reason for this victory over the 
infection is not known, for in view of the incon 
stancy of the results of all treatments (serums, 
Nwccines, salvarsan, urotropm, hccmoclastic crisis, 
etc ) and the even more frequent failures of all of 


them, no positive value can for the present be 
imputed to any of them 

Restdts of fixation abscess I will not enter into 
the debate that has been begun in France m re- 
gard to the value of fixation abscess I will not go 
so far as to say that it cures infection but I think 
there is no question as to its v alue as a sign m 
prognosis It is the current opinion in our service 
that when the abscess is frankly positive the 
patient will not die Therefore, this is a factor 
which favors operation But then have we not 
seen many patients recover spontaneouslv when 
the abscess was positiv e? 

Exact diagnosis of the lesion While it is true 
that a direct diagnosis of the vein lesion can often 
be made, the probable diagnosis of throrabophle 
bitis is often made from the clinical course, from 
the great oscillations in the fever curve and from 
the chills 

Our two patients prove that cure is possible ev en 
With very evident clinical signs It must not be 
forgotten that sometimes thrombosed v eins can be 
palpated in cases in which the clinical course does 
not show the typical fever curve It is very pos 
sible that these cases are ones of aseptic puerperal 
thrombosis and their presence, as is shown by the 
course, has no pathological significance 

Value of the factors in deciding on operation 
The picture drawn bv Miller is not very convmc 
ing Operations in the first week give 69 3 per 
cent recoveries, those in the fifth 74 5 per cent, 
and m the other w eeks the percentage varies from 
40 to 50 per cent How many surgeons w ould dare 
to operate in the first week when the symptoms 
are barely beginnmg if they were accustomed, as 
we are, to seeing them change for the better spon 
taneously m the course of the second? And does 
not the high percentage of recov eries in the fifth 
week coinade with the time when the organism 
itself IS gainmg the victory? 

As can be seen, the balance reached is not 
V ery mstructiv e Though convinced of the useful- 
ness of ligation of the veins in serious cases in 
spite of the objections and restrictions imposed 
on It by many experts, I do not feel justified at 
present m establishmg formal rules for decidmg on 
the time for operation It is not pleasant to confess 
It but m my judgment, what Vanvert and Paucot 
said before the Obstetrical Society of France is 
true now as it was in 1912 “It is impossible to 
give exact indications for surgical operation, 
both operation and abstention are justifiable 
The surroundmg conditions and the temperament 
of the surgeon will be of great importance in mak- 
ing the decision ” 
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REDLCrXG POSTOPERATI\^ 
PULMOX\R\ E^[BOLIS^t 

M WIFOLD ph) «iological changes fol 
Ion 'urgical operation The tend 
enc. toward a deoease m the rate 
of blood flow foUonmg operation was de 
ecnbedasearh as 1846 b\ Virchow Too^e^ 
come this tendeac> postoperative exerases 
have been suggested b\ \\il«on and Pool 
and earl> mov emcnt of the pauent in bed has 
been recommended b\ CoiTe> Unfortunately 
neither procedure ha« been earned out «uf 
fiaentlj to determme its effect Both active 
and pasnve movements of the extremities 
'hould tend to mcrease the rate of blood flow 
in the largest branches of the infenor vena 
cava In a senes of studies b> Walters 
Hendneks and Greene on blood pressure and 
chemical changes in the blood of 25 patients 
It was shown that while the> were resting in 
bed after operation there was an average 
dail> drop in svstobc and diastobc blood 
pres ure of 4 millimeters of mercuiy with an 
average total drop of 30 millimeters A 
noticeable increase m the fibnnogen of the 
blood and m most mstances an increase m 
leucoevtes n ere theoutstanding blood changes 


Extending this idea further it would seem 
that dqire sion of the rate of metabolism 
durmg this penod of enforced rest m bed is of 
prime importance and that as a result of it 
not on!> the circulation of blood but the 
funrtion of all the organs of the bodj becomes 
sluggish Furthermore it is a reasonable 
hj-pothesis that dunng the period of intestinal 
quiet which invanablj follows abdominal 
operations the flow of blood in the branches 
of the mesentenc artenes and veins is dimm 
ished because of the loss of the pumping effect 
of pens(aUi» that this produces stagnation m 
the portal sv stem and that although the In er 
acts as an intennediar> organ between it and 
the genera) arculation a corresponding effect 
ma> be produced on vascular flon in general 
\ sudden mcrease in intra abdominal pres 
sure such as that caused b> a sneeze or a 
cough IS so painful that the patient takes 
ever> precaution to prevent its recurrence 
and although he ma> not be aware of it the 
depth of breathing is restneted so that it 
becomes thoraac m type with consequent 
diminution in diaphragmatic excursion and 
the effect of the to-and fro normal respiratory 
mov ement on the vuscera and the blood v es«els 
IS decreased 

In order to combat the depression of metab 
ohsm the decrease in blood pressure and the 
slowmg of arculation tablets of desiccated 
thjrroid in 2 grain doses administered 3 times 
daBj has been used 10 a senes of personal 
cases in which operation was performed 
dunng the last 2 }^ j ears It is giv en as soon 
after operation as the gastro intestinal tract 
tolerates fluids and mediane without dif 
ficulty, usually the third or fourth day and is 
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continued until the patient is out of bed 
If elevation of pulse rate and temperature 
occur to too marked a degree it is discon- 
tinued Inismuch as this denotes an m 
creasing rate of metabolism, i\hich is the 
primary object of the treatment, it cannot be 
considered a deleterious effect No other un- 
toward effects have been noted In addition, 
patients have been urged to move m bed, 
especially to turn from side to side The 
group to date comprises over 2,000 personal 
cases m which major operations were per 
formed No patient died from pulmonary 
embolism Tn the cases of 2 seriously ill 
patients, both more than 70 years old, with 
marked cardiovascular renal disease, who died 
from other c luses, pulmonary embolism was a 
comadental and unexpected finding at ne 
cropsj It would seem that these 2 cases are 
examples of that small proportion m which, 
in the presence of marked cardiovascular 
disease in elderly patients, embolism ma> 
occur as a terminal event similar to broncho 
pneumonia The method herein described 
would seem to have its greatest field of ap- 
plication m the cases in which, there being no 
gross cardiovascular disease, fatal pulmonary 
embolism is such a catastrophe 
Further clinical support of the value of 
increased metabolism in the prevention of 
thrombosis and embolism is lent b> Plum 
mer’s observation that in cases of severe 
cardiac decompensation coincident to hyper 
functioning thyroids, thrombosis and em 
bohsm practicallj never occur Evpenmental 
evidence in support of the h>'pothe<^is js seen 
m the recent work of Shionoja and Rowntree 
with the use of the extracorporeal vascular 
loop i» oiio In studying the circulation in 
rabbits they noted that thrombosis m the loop 
occurred normally in from 4 to 10 minutes 
^^hen I milligram of thjroxin was adminis- 
tered dail)^ for 3 dajs to each rabbit, throm 


boas m the loop did not occur for 25 to 30 
minutes, the change was sustained for 3 da>s 
Undoubtedly there are factors other than 
slowing of the rate of metabolism, lowering 
of blood pressure, and possible retardation of 
the arculation that are responsible for the 
formation of thrombi and emboli, else the 
incidence of postopera tiv e embolism w ou\d be 
much higher It seems reasonable, how e\ er, 
that they set the stage, and whether infection 
as may be inferred from Rosenow’s isolation 
of streptococa from emboli at necrops>, or 
changes in blood fibrin, or unknown changes 
in the blood or tissue fluids, are the factors, is 
as yet undetermined However, lowering of 
blood pressure, depression of metabolism, and 
possibly slowing of the circulation as a result 
of prolonged rest in bed with great diminution 
of penstalsis and the restricted excursion of 
the diaphragm following operation pla> an 
important part in either the predisposition to, 
or the causation of, postoperative thrombosis 
and embolism Attempts have been made to 
overcome these changes b> increasing the 
metabolic rate, using tablets of dessicated 
th>roid gland Waltman Walters, kID 

URETERAL STRICTURE 

F ew subjects have attracted more at- 
tention during the past few years than 
that of ureteral stricture 
Hunner and his supporters maintain that 
ureteral strictures are constantly overlooked 
and that the condition is an exceedingly com 
mon one They are finding them at all ages 
and in both sexes, on both sides and at many 
different levels in the same ureter Their rec- 
ognition according to this school, if one is 
permitted to employ such a term, explains 
many symptoms which have been erroneoush 
attributed to other lesions 
The e\aramation consists essentially in the 
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passage of ureteral Bougies or catheters 
equipped unth bulbs of \ arj mg calibre Upon 
withdrawal of the bulb one encounters a re 
sistance or "hang’ at each point of constnc 
lion E\en the transitorj dilatation incident 
to the passage of such bulbous bougies suffic s 
to dilate the strictures and is followed bv 
complete cessation of sjTnptoms Hunner, 
whose practice is chieflj confined to women 
emplojs the Rellj t>pe of cjstoscope and 
after introduction of the catheter into the 
ureter remo\es the cystoscope and depends 
on observation of the length of catheter which 
has been wnthdrawm to determine the level or 
levels of narrowing In the male the bladder 
IS filled with water instead of iir so that the 
level of narrowing can be observed visuallv 
The degree of stneture is of tour«e measured 
by the use of bulbs of varying calibre In 
many instances these findings are confirmed 
by ureterograms Many are soexammed with 
out the complete withdrawal of the catheter 
The opponents base their argument first 
upon the fact that such narrowings are rarely 
found at autopsy Second they claim that ex 
cept when the examination is made under the 
control of the eye with the ureteral orifice m 
vnew It is very unreliable Becausethereareso 
many normal points of narrowing especially m 
thepelvacportionandatthevesjcalonficeitself 
one can be easily deceiv ed as to the so called 
‘ hang ” Third they say that unless uretero 
grams are made with the catheter completely 
withdrawn areas of apparent narrowing are 
of no sigmficance Fourth the relief of 
symptoms cannot be explained by such a 
transitory dilatation and is in all probabihty 
due to the influence of the various antisep 
tics which are instilled following the passage 
of the bulbous bougies Finally they believe 
that a study of the ureter should be made 
during life in a relatively large number of 
cases (of all ages and both sexes) in which 


no gcnito urinary lesions appear They feel 
certain that the same ‘ hang” and narrowings 
will be obtained in the ureterograms at many 
places which now arc interpreted by Hunner 
and his followers as stnetured areas 
Havang heard both sides, let us sum up the 
evidence Hunner deserves great credit for 
his pioneer work and courageous defense 
of his conception of the subject Autop^y 
reports are accumulating to support his 
theory In many hitherto undiagnosed cases 
the patients have been helped because of 
our more exact methods in which the bulb 
ous ureteral bougie and the ureterogram 
have played the leading part On the other 
hand the point made by Hunner s oppo 
nents that his owm methods of examination are 
likely to lead one astray m the elimination 
of normal points of narrowing m the ureter 
and especially at the ureteral ontice is not 
without justification The same is true of their 
contention that such tran«itorv dilatations 
can hardly contribute much to the absorption 
of cicatricial tissue at the point of stricture 
If ureterograms are made repeatedly (on both 
sides cither sunultancously or at different sit 
lings) and one can eliminate urttcral spasm 
and normal points of narrowing and yet the 
ureterogram continues to show a sudden 
definite constriction wath marked dilatation 
above no fair minded individual can deny the 
existence of a stricture If furthermore the 
examination of this area with bulbous bougies 
is constantly controlled vnsually with the ure 
teral onfice m view and the distance at which 
the obstruction was met observed by markings 
on the catheters, the objections of the oppo 
nents can no longer be considered valid 
One must grant that ureteral strictures are 
a clinical as well as pathological entity but the 
interests of surgical progress demand that 
ngid tests should be applied m their diagnosis 
Daniel N Eisevdrath, A B 51 D 
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JOHN GOODRICH Cl ARK 

1867-I9J7 

J OHN GOODRICH CLARK was born in Wayne County, Indiana, June 4, 
1867, the son of Nannie and Thomas E Clark 

He came from Quaker stock and was educated in public schools until i4years 
of age and then entered the preparatory department of Earlham College, Rich- 
mond, Indiana, ^\ here he remained 2 > ears He matriculated in the Ohio Western 
University and became a member of the Beta Theta Pi Fraternity At the com- 
pletion of his sophomore year, he joined a U S civil engineering party detailed 
for the survey of the Nez Perce Indian Reservation in Northern Idaho He later 
joined a party occupied in the survey of the Utah and Northern Railroad, holding 
the position of topographer and subsequently that of levelman At the completion 
of this survey, he entered the school of mediane at the Umversity of Pennsylvama 
and w'ls graduated in the honor list m 1891 

Dr Clark served as resident m the St Agnes and Children’s Hospitals of 
Philadelphia and m the surgical wards of the Bellevue Hospital, New York, and 
then entered the gy necological department of the Johns Hopkins Hospital, under 
the directorship of Dr Howard A Kelly He served first as anesthetist, next as 
assistant resident physician, and completed his service as resident gynecologist 
in the Johns Hopkins Hospital, after which he received the appointment of 
assoaate in gynecology in the Johns Hopkins University 

In 1898, Dr Clark entered the anatomical laboratory of the Umversity of 
Leipzig as a speaal student and began research work under Professors His and 
Spalteholz on the life history of the corpus luteum and at the completion of this 
investigation, lie went to Prague and published two additional papers upon 
research from Prof Chian’s pathological laboratory Upon his return to the 
Umted States in 1900, he was elected professor of gynecology in the University of 
Pennsylvania and gynecologist in chief to the University Hospital He sub- 
sequently became consultant gynecologist to the Woman’s College, Bryn Mawr 
Germantown, Chestnut Hill, and other hospitals 

As a surgeon, Dr Clark had few equals, his delicacy of touch, knowledge of 
anatomy, and dexterity, were unsurpassed His diagnostic ability was almost 
uncanny and this, backed by his large expenence and personal charm, account 
241 
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lar{,el> for his great success m practice An outstanding feature in his work was 
his personal interest in his patients The real welfare of each person coming under 
his care m\anabl> took precedence of everything else No patient however 
poor but upon w horn he w ould walhngly expend as much lime and effort as upon 
the most important This attitude doubtlcsS accounted for the unive sal re 
spect and love borne him bv his patients 

Dr Clark was not only a great surgeon but also a saentist in the best sense 
of this much abused term and nothing interested him more than sound research 
work He was a man of fertile imagination and could alwavs suggest practical 
methods of attacking a difficult problem His reasoning was sound and hisde 
duciions singularly free from error He contributed largely to the literature of 
his specialty and yyas one ol the first to idvocaie a radical operation for cancer of 
the cervix In de\ eloping this operation he was influenced by the improved 
results which had been secured by the Halsted operation for cancer of the breast 
Despite the many calls upon his time inodcnt to his teaching and large pnvate 
practice he averaged two major papers a year for the last two decades Although 
frequently urged to do so he steadfastlv refused to write a textbook not so much 
because of the drudgery entailed as that the work necessarily was largely a 
repetition of what had previously been written and also due to the fact that he 
felt that there w ere already so many excellent books a\ affable In loop he edited 
the American edition of Winter and Ruges G\necohgtcal Diagnosis and later 
consented to collaborate with the writer in the monograph on fJddiMm t« Gyne 
colog\ He was one of the pioneers m the employ ment of radium for gy necological 
lesion and was an accepted authonty upon this subject 

Dr Clark was a teacher of unsurpassed ability and possessed the happy 
faculty ol imparting knowledge easily and in an unforgettable manner His 
mind w as a storehouse not only of scientific facts but of epigrams and anecdotes 
which were alwavs appropriate and enabled him to emphasize the points which 
he wished to stress \s a re ult his teaching was always interesting and never 
dragged He was not a believer m the ordinary didactic lecture He was one of 
the first if not the first to utilize plastine or artist s clay for demonstrating 
operativ c tcchmque and as a modeler and blackboard artist he had few equals 

During the World W'at Di Clark was a member of the National Defense 
Council to which he gave unreservedH his time and energy He was a member of 
numerous medical ^oaetics and a past president of the American Gy necological 
Soaety Amencan Gynecological Club and American College of Surgeons of 
which organization he was one of the founders and a member of the Board of 
Regents since i9’’4 For years he served upon the editorial staff of its official 
journal 

To his assistants Dr Clark was the ideal Chief generous kindly helpful and 
stimulating His advice was mvanably excellent and was always at the disposal 
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of hrj aisoaates. He Teas a belie\er m the ^Tilue of tra\d and had Milted 
practically aH the important gynecolosical and surgical dimes ot the urorld In 
1021 he Milted China as a member of the diatinguiahed Rockefeller CommiiSion 
for the opening and the dedicatmg of the Umon Medical College of Peking 
He waa endowed mth an extremely retenme memo’w and rareli. forgot a 
lace, a name or a fact He wai a student of -American hiitocy and had mtended 
writing a book dealmg with certain phases of pioneer davs Be\ ond reading and 
h^‘on* htj chief recreation was golt, ot which he was extremei\ fond B\ his 
death the worid has loat a surgeon, teacher and aaentiit of unsurpassed ability , 
and those who were pnvCeged to ha've been hia intimates ha%e loat an un- 
replaceahle fnend CmviiLEii C Xo^kis 
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OLD MASTERPIECES IN SURGERY 
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TIIE TWELVX BOOKS OF MEDICINE ALEXAN- 
DER OF TRALLES 


T he founding of the Eastern Capital of tbe 
Roman Empire at B>zantium marked the be 
ginmng of tbe shift of the center of vorld 
activitj from Italy and Greece to Asia Minor A 
fen centunes later the fall of Rome plunged the 
world into the so-called Aliddle or Dark Ages dunng 
which world domination shifted from Chnstian 
Europe to Mohammedan Orient At the begioniiig 
of the pienod Asia Minor still held what little was 
left of Grecian art and culture and much of the 
worlds wealth Of the countnes of Asu Minor 
L}dia was probably tbe ncbest and brings to mind 
at once Us king Crosus reputed to be tbe ncbest 
man in tbe world It was m thu oounto at Tralles 
that Alexander w as bom toward tbe close of tbe sutb 
centur> He was reputed to be tbe son of a ph>si 
cun Stephen of Edessa who $er\ed for a time at 
the court at B>untium He learned medianefrom 
his father and from a tutor and patron tbe father 
of Cosmas possibly related to Cosinas Indico 
pleustus to WBOffl we owe so much for his history of 
the ifi^an S>'nan Chrutuns of the Nestorun ti-pe 
who were dmen out of Asu Minor He was not 
satisfied to remain in Lydia but after receiving as 
much as he could from his father and tutor began 
to travel going to Spam Gaul Afnca and Italy 
possibly as a rotary surgeon He gained a great 
reputation as a pbysioan and teacher finally being 
offered a position of importance at Rome which he 
accepted and there spent tbe remainder of his bfe 
Alexanders pnnnpal work the twelve bools of 
medicine which was to band down the traditions 
of Hippocrates and Galen to future generations 
through the intermediation of tbe Arabuns was 
wntten onginally in Greek even though tbe aalbor 
was bv'ing in Rome It was soon translated into 
Latin and Arabic and became an authoritative work 
It was first printed in 1504 and subsequently often 
reprinted both in Greek and Latin One of the best 
translations is supposed to be that of Guinter of 
Andernach a famous medical linguist of tbe six 
teentb century It was printed at \ enicc by Jerome 
Scotus and appeared in 1555 (see illustration; The 
volume also contains a translation of Rhases wrorL 
on TBe Pestilence The two works are said to be 
now for the first time most accurately translated 
from the Greek and restored and corrected 10 many 
places by John Guinter of Andernach The book 


is an example of the penod when the medical 
renaissance was under way and was published as 
were so many of the works of the ancient authors 
m an attempt to stay the nse of the then modern 
medical authors and keep medical thought and 
teaching subservient to the dicta of the anaents 
It was published apparently as a textbook to be 
used by the students m the universities and as 
the language of medicine was Latin it was printed 
m that tongue The original which Guinter says he 
followed closely after he had decided what the 
ongtoalwas lent itself excellently to this use for the 
work u above everything else didactic in its make 
up It seems to Wr witness to the fact that 
AJetander was a teacher for no one but a teacher 
could have or would have arranged the material in 
such form as it appears here He covers the diseases 
of the body from head to heels taking them up in 
short paragraphs giving most lucid descnptions 
and slating his points clearly and concisely The 
first book begins with Alopecia and the last ends 
with a discussion of intestinal hepatic and pulmo 
nary fevers taken from tbeworkof Aetiusof Amida 
Alexander seems to have been well acquainted with 
the literature of his predecessors though he does not 
follow them bbodly as did most of the men of bin 
tunc There is practically no operative surgerv in 
tbe book and the treatment for most of the surgical 
diseases noted is medical of course considering blood 
letting which he advises frequently, as medical 
treatment The book however gives a good idea 
of tbe amount of surgical diagnosis known in the 
sutb century The author distinguishes between 
inflammation of the lung and that of the pleura 
and states that if pus is free in the chest it can some 
tunes be heard to splash when the patient is moved 
suddenly In his ducussion of stones in the urinary 
tract he is rather disappointing as he does not 
mention operative treatment though he difleren 
tiates between stone in the kidney and stone in the 
bladder In another chapter he abo draws a dis 
Unction between obstruction of the bowel due to 
mechanical means and that due to infiammation 
Correctly he advises against the use of cathartics in 
the latter 

After looking over the work one almost comes to 
the conclusion that the book was wntten pnraanly 
as a textbook for a course in diagnosis and that the 
therapeutic side was purposely restneted to medical 
measures 
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P ORTER’S Elements of Ilygtene and Ptiblic 
neallh^ IS a t> pical health officer’s desk manual 
o! the British rather than, the American type 
It IS meatj , accurate, and detailed It bustles mth 
facts and experiences set down just as they are, 
arranged in a s> stematic, orderly , and orthodox way 
As IS the custom with British books considerable 
space is given to sanitation That part of the text 
dealing with environment and methods for modify 
ing It IS greater than a similar part in books produced 
m the United States 

There is a chapter on English laws and ordinances 
which makes it valuable where these laws apply, but 
does not help el-ewhere But at its w orst, this means 
nothing more than a waste of space to the American 
reader who will find this book a good one to have 
right before him where he can reach for it early and 
often W A E\a\s 


I N writing his book on the conquest of disease*. Dr 
Rice had in mind the large clientele of lay and 
semiprofcssional readers who seek to have mtcUigent 
opinions on health matters It is for them he writes 
What he has written states the facts as they are 
The facts are correctly giv en and they are up to date 
Those opinions which experience has not sustained 
he prunes out and replaces with new stuff He knows 
the art of piesentation and makes use of it The work 
18 limited to preventive medicine 
There is a short chapter on sanitation and one on 
administration All the remainder deals with small 
pox, measles, scarlet fe\ er, and the others of the li«t 
of communicable diseases These diseases are of 
great public interest, principally because they are 
comroumcable W A Evans 


D r BRIGHTS Applied Phynology* bridges 
the gap between physiology as it must be 
taught to medical students, and chmcal medicine 
It inll satisfy to a great extent the desire of the 
medical student and clinician for pragmatic physiol 
ogy The book is simply and clearly written, and 
will be of special interest and value to the practi 
tioner who feels that he has forgotten his phy siology 
The disturbed functions commonly observed in dis 
ease are emphasized Up to date and current views 
are presented in most of the author s discussions 
The subject matter of the book deals more with the 
medical than the surgical aspect of the practical 
bearing of phy siology Much detail and the applied 
phy siology of (he specialties, such as ey e, ear, etc , 
have Wisely been omitted The sections on the 
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nervous system, circulation, and respiration are ex 
cellent and adequately dealt with, although other 
sections are somewhat too brief to be complete 
However, any deficiency in this respect has been 
cared for by the inclusion of general references 
which the reader may consult for more complete and 
detailed information It is a worth while book for 
the library of every student, teacher, and practi 
tioner of medicine A C Ivy 

'T^HE textbook of exodontia by Winter * with 329 
excellent illustrations, will appeal to the student 
as a helpful guide, because it is clearlv and concisely 
written, and contains little extraneous matter It 
outbnes the mechamcal principles involved in the 
extraction of teeth in a manner w hich may be readilv 
grasped and applied 

The chapter on general anxsthesia by James 
Taylor Gw athmey , M D , is all that could be desired 
in any book not devoted more or less exclusiv elv to 
anxsthesia The chapters on local anxsthesia are 
well written and the technique is sufficientlv explicit 
to enable one to perform painlessly the operations 
which are described in the chapters which follow 

The illustrations are good and demonstrate the 
application of suitable instruments in a logical vn av 
H A Potts 


A n exposition of a method of treatment of ar 
- thritis bv vaccines has been wntten by H War 
ren Crowe ^ It represents solely the opimons and 
methods of the author His work in this field dates 
from 1912 or before and apparently has been at 
tended by considerable success It therefore, even 
more than if it were the expression of recent work, 
deserves to be subjected to careful analy sis This is 
true since the powerful and magnetic clinician with 
a ‘ cure” which he is directing may achieve results 
by the psy chological force of his regime and his per 
sonahty , \\ hereas the other results are more definitely 
due to the curative agents alone This is a stimu* 
lating book and it seems certain that vaccine treat 
raent when finally understood may be of great value 
in arthritis The theories of the w ritcr are suggestiv e 
Nevertheless it is difficult to reconcile these state 
ments On page 43 — ‘ uncomplicated rheumatoid 
arthritis, if properly treated, can aluays be cured" 
(italics by Dr Crowe), and on page 129 “of 45 
cases of severe rheumatoid arthritis, there were good 
results of this treatment in only 55 per cent of 
cases *’ 

The book contains a description of the course of 
vaccine treatments a discussion of the orthopedics 
of cbroiuc arthritis and a discussion of results 
There are many illustrativ e cases The only senous 
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criticism to be ofiered is against the too enthusiastic 
exhortation of the author to do just as he has done 
The book nould carry a greater appeal if it pre 
sented a dispassionate analj sis of his uork 

Paul Sruiit 


'^HE manual of medicine by Wooduark* is a 
solid compend covering internal mediane m 
eluding a consideration of diseases of the nervous 
sjstem and insanity It is concise but complete 
up to date and correct Paul Stak* 

T he \ear Book’ volume for 1936 covers as it 
has done in the past the j ear s progress in 
internal medicine A few leading contributions from 
each of the fields of internal medicine are discussed 
The material presented is stimulating and informa 
tiv e Paul Stakk 


A GROUP of interesting addresses * covenng an 
experience of many vearsm the field of ours 
mg education is presented b\ JIiss Nutting for 
manj jears head of the School of Nursing at Johns 
Hopkins Hospital and non a professor of nursing 
and health at Columbia University The book ij 
particularly significant because of the high character 
of the author The subject matter deals uiib the 
problems that arise in the gronth and development 
of schools of nursing She finds that these difficulties 
are due to economic pressure and traditional beliefs 
and the inevitable result of a singular relationship 
between the average hospital and its school Provt 
Sion of adequate fur ds for the proper maintenance of 
schools of nursing is proposed as a remedy 

SrvA H Brvkdt R N 


n ' IS alaa>s a pleasure to read the classic of Ap 
plied Anatomy by Treves < Written b> a sur 
geon some forty >ears ago it has been preserved and 
revised through eight editions alnavs clinging close 
to the original It is a monument to its first author 
and such the new editor has kept it changing it only 
where newer ideas and knowledge have necessitated 
Anatomically correct and surprisingly inclusive of 
details it IS at once a text of surgical anatomy and a 
handbook of established surgical practice It uses 
the new terminologv but does not forget the names 
of those who have developed this saence and its 
pages are liberally strewn with references to the old 
authors It is an inv aluable aid to the student in his 
study of anatomy and surgery to the teacher who 
wishes to make his subject more practical and to the 
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surgeon who wants to revise his knowledge of rela 
tionships and the rationale of operative procedures 
Michael L Masos 


T he first edition of RoHier s’ book on helio 
therapy appeared in 1923 under the same title 
The second edition the present volume has been 
admirably translated by G de Swietockowski and 
contains little that is new but represents a rehan 
dlipg of the whole subject putting it m better and 
more acceptable shape and adding to it many con 
vincing illustrations 

Gauvain says m his foreword to this volume that 
m all ages there have been sun worshipers To 
Roflier goes the credit not only hr having earned 
our lasting gratitude by laying tbe sure foundations 
for heliotherapy but also that of establishing a 
pre ent day cult of sun worship To stand with 
Rolher on a sun porch looking down upon the dis 
tant beautiful Rhone valley surrounded by silent 
snow clad peaks which are seemingly near enough 
almost to touch and Co hear him dramaticalJy 
attribute to the bnght sunlight the healing process 
that IS going on everywhere about gives one an 
inkhngof «hy sun worship has persisted throughout 
thcages andwhy Rollier himself is a sun worshiper 
of no mean quality 

In theory and in practice Rollier is an ardent advo 
cate of heliotherapy ILs clinic at Leysm is crowded 
with patients who have the lesions of surgical tuber 
culosis He 1$ an enthusiast a propagandist and a 
true believ er in his cause — the cause of heliotherapy 
Rollier has come to believe that the effect of sun 
light IS to guarantee better nutrition and to mam 
tain a healthy condition in the muscles and to 
assure the recovery of movement in diseased joints 
and beyond this to produce a psychic inOuence 
upon the patient which results in nealthy cheerful 
ness In fact he say s Being m the sun enables sick 
people to regain their old joy in life and brings 
about a happy elasticity of spirits they soon become 
reconciled to their condition against which they 
usedcoitinuously to rebel With the sunshine enter 
the inward satisfaction and peace which are the 
beneficent results of the work cure and turn the long 
sojourn in the mountains from exile to a profitable 
stay Sunlight is therefore unmistakably a psy cho 
therapeutic factor of the first order 

This book IS especially valuable of course to 
those who deal with the treatment of surgical tuber 
culoais The technique of heliotherapv the dosage of 
light and the methods of fixation in bed are clearly 
given This book however has a definite value to 
medicine in general as it points out the great advan 
tages of sun treatment in various types of diseases 
It has many points for the medical profession in 
general One is inclined to discount some of Rollier s 
enthusiasm especially as it is shown in his tables of 
statistics Tuberculosis it may be said with truth 
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IS an extreme^ chrome t>pe of infection The fact 
that patients improxe tremendously, that they gam 
eight, and that their lesions become quiescent does 
not necessarily mean that thev are cured of tuber 
culosis NATO \MEL AlUSOM 


A BOOK on dj«ea«es of the heart' comes to us 
i\ ell written concise and complete containing 
d wealth of practical information Obviousl> based 
upon the author s own experience and mxestigatixe 
w oth, It contains comparatw e\v few references to the 
literature this gives it, at times, an dir of dogmatism 
\et the personal note serves to enhance its value 
The phjsician who consults his books for helpful 
suggestions in the daily problems of diagnosis and 
treatment will find here the matured conclusions of 
one who writes from his own observations and expe 
rience Controversial matter is conspicuous by its 
absence Withal the most modern de\ elopments in 
cardiologv have not been overlooked I)ue reference 
IS made to the surgical treatment of angina pectoris 
and of mitral disease and the chapter on electro 
cardiograph) is excellent An interesting feature is 
the author s careful stud) of the pul«e and his fre 
quent references to the importance of such stud\ a 
subject which fails to receive adequate attention in 
these da)s among American physicians The chap 
ters upon ‘ Physical Signs and ‘ Treatment in 
Cardiac Affections’* are particularly valuable 
One statement regarding theetiological relationship 
of auto intoxication especial!) from the teeth the 
tonsils, and the colon, to subnormal blood pressure, 
repeated m the catalogue of the causes of b)per 
tension, is open to cnutism Such an etiological 
relationship is not jet proven Another statement 
that chronic valvular disease aortic and mitral, may 
be the result of piimaiv chronic endocarditis is not 
in agreement with out accepted opinions 
In the short section on the treatment of acute 
endocarditis, reference is made to man> drugs and 
therapeutic procedures without the simple statement 
that, thus far, we have no curative remedies for this 
disease To some readers the catalogue of the&e 
supposed remedies is w arrant for their use perhaps 
to the detriment of the patient But the merits ol 
the book faroutweigh the few shortcomings and the 
reviewer takes pleasure m recommending it to my 
w ho are interested in the clmicxl aspects of cardiol 
og) To such, It will afford pleasure and profit 

Jasizs G Cawi 


JN a little monograph Cope endeavors to place 
before the inexperienced practitioner those 
points pertaining to the surgical treatment ol acute 
mtra abdominal lesions which he believes* essential 
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to success Emphasis is placed on the fact that expe 
nence is the great teacher and that the inexperienced 
practitioner should not operate when an expert in 
this branch of work is withm reasonable distance 

This monograph is t)pical of man) Enghshwork 
— It is clear and concise and exceedingly well illus 
trated For the sake of completion the luthor 
should have included the pre operative treatment of 
the jaundiced patient and the detoxication proced 
urcs. in high intestinal obstruction These two pro 
cedurea will reduce the mortalit) rate in such cases 
approximatel) per cent Incident lly he omits 
mentioning gastric lavage before operation in intes 
tin il obstruction The omission of this simple pro 
cedure greatly raises the hazards of the operation 
The author does not stress blood transfusion in the 
treatment of rupture of the spleen liver and kidnev 
Issue ma) be taken with the author regarding pen 
toneal lavage in perforative pentomtis since he 
apparentlv questions its use except m those cases in 
which much foreign material is present in the 
abdominal cavits 

It IS conceded that in a small monograph, such a 
broad subject must be covered in a brief manner and 
this brevitv constitutes the value of the book There 
IS not a line wasted on trivial matter The httle 
volume will be invaluable to the practitioner in a 
remote part of the w orld who must depend upon his 
own resources John I Molper 


T he authors of PiifHiiieccnitMw^ ate particu 
tarlv well qualified to present the subject In 
vuew of the confusion that exists in many quarters 
where X rav studies of the lungs are made, concern 
mg the shadow increases m the markings of the 
respiratory structures we have ample proof of the 
need and value of this work 
The subject matter is rationally presented and is 
supported b) matenal that makes a firm basis for 
the conclusions drawn In addition to the diagnostic 
phaseofthesubject of silicosis thev have shown that 
the prevention of pneumoconiosis is an important 
problem m public health and industrial medicine, 
and looms big m the question of liability m com 
pcnsation acts 

It IS w ell demonstrated that m man) cases, condi 
tions mcorrectl) diagnosed as pulmonary tubercu 
losis are actuallv inhalation changes from irritative 
dusts The roentgen rav illustrations are splendid 
examples of thoroughness and careful technical pro 
cedure The book will prove of great value to 
the roentgenologist and the industrial surgeon, as 
wcU as to the ph)sician who deals with chest dis 
eases The diiBcuUies m the diagnosis of silicosis are 
recognired b) the authors who give much helpful 
material for differential diaf.nosis 

Edward S BLArNa: 


•r>ti»ioo>siosts tsiucosts) k ROE'nctsotocicj 
Not»s tn» Patbouvy By Heiry K Pxo JI D 
Pendcrjrtss MD NewVork Paul B Hoehsr 19 6 


*nd fcugtne I 



CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 

Walter Chipjuv Montreal President George D Stewart ^ew\ork President Elect 

FRAvcttvH Marttv Cbccago Director General 

DETROIT COMMITTEE ON ARRANGEMEi^TS 
Alexavder \\ BtAtN Chairman 

Joszth H Asdxies Leo Dretiea Frederick C Kidstr Retoes Fttersov 

MaxBalliv W alter L Haccett Ro\ D McClure Harrow Plicgeuever 

E C Bacucarten Herbert W' Hewitt Ascps McLeav UilliauJ Seymour 

Jaues D Bruce Louis J Hirscsilan Edward J OBrien BurtR Sburley 

HUOSCiBOT C UOLUSTES JVPD WALTER R EaREER HiRKI' \ TORSEl 

C G Darunc Frasi. a Kelly Croy-er C Plsblrthy Frank C Witter 

Ira G DdwtiEr 

Sub-CommiUee on Eye Ear Hose and Throat Surgery 
DovM Campbell Chairman BortR Shurley WalterR Pyrker 

PRELIMINARY PROGRAM FOR THE 1927 CLINIC YL CONGRESS 

I N the (ollQwig pages u presented a tentatiYe eytvlno meetincs 

schedule of cJjdics and aemonstntions to be The Erecufue Committee j> preparing pro 
giYen in the Detroit and Aon Arbor hospital» grams /or eYenmg s Saions on each of the livedajs 
as prepared b} the Committee on Arrangements of the Congress These will be held in Orchestra 
The program is to be reYis^ and amplibed HaU a neYi and beautiful auditorium located 
during the weeks preceding the Congress so that on Woodward Aychuc coDYenient to the hotel# 
the final program will full> represent the clinical On MondaY evening at the Presidential 'Meet 
actiYiUes m the hospital# of Detroit and Ann mg the hrst formal session of the Congres# the 
Arbor the medical school of the Uni\ersit> of President Elect Dr George David Stewart of 
Michigan and the Detroit College of Mcdiane New \ork will be inaugurated and deliver the 
and Suigen Clinics and demonstrations niD be annual address On the same evening Sir John 
conducted both morning and afternoon on each Bland Sutton of London will deliver the John B 
of the four dava Tuesdaj to Fndaj inclusive Murphv oration in surgerv 
Alembers of the facultj of the medical school at Fhe meeting on Tuesdav evening will tale the 
the State University are making speaal plans to form of a memorial to Lord Lister this being th“ 
entertam a large group of visiting sur^ns on year of the Lister Centennial The principal 
each of the four days speaker will be Dr W W Keen of Philadelphia 

General headquarters for the Congress will be the Nestor of Amencan surg rj who was one of 
established at the Book Cadillac and Statlcr the first on this continent to use Listers method# 
Hotels both located on Washington Boulevwrd Other eminent surgeons wiU take part in the 
At the former hotel will be found the registration evenings program It is interesting to recall in 
and ticket bureaus bulletin boards exhibits this connection that the fellowship address at the 
etc. whde the large public rooms at the latter first convocation o! the Conp,res 3 in 1013 
hotel will be uUli^ for chnical demonstrations delivered by a nephew of Lord Lister, Sir Rickman 
and various saeoUfic meetings J Godlee of London at that tun President of 

There will be on exhibition at headquarters the Royal College of Surgeons of Fngland 
during the congress a replica of the Lister exhibit The annual convocation wall be held on Fndvs 
in the Wellcome Museum of Medical History m evening on which occasion the 10 7 class of 
London which has been presented to the College candidates for fellowship m the College will be 
by Sir Henrv S Wellcome received 
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CLINICAL DEMONSTRATION 

A senes of special clinical demonstrations 
illustrative of diagnosis, operative and post 
ooerative treatment of surgical conditions, is 
being arranged b\ the Executive Committee to 
be held at Orchestra Hall m the afternoons and at 
the Statler Hotel in the mornings These demon 
strations uiU be conducted b> a number of 
eminent surgeons including the following 
J it Munro Gla gov. ScotUnd 
r de Mattel Pans France 
aVjllJam J Mayo Rochester 
George W Cnle Cleveland 
Jolm B Deaver, Philadelphia 
] M T Finney BaUimore 
Hugh H Young Baltimore 
Eugene It lool Nen'iork 
Barton Cook Hirst Philadelphia 
John Q Polak, Brooklyn 
tnnkH Lahey Boston 
George P Muller, Philadelphia 
Flliott C Cutler Cleveland 
\ilra> P Blair St Louis 
Inin Abell Louisvjllt 
C jeS Miller, New Orleans 
Leonard Rowntree, Rochester 
Lilian K P larrar New York 
Hubert A. Rovster Paleigh 
David H Ballon, Montreal 
Samuel Igtauer Cincinnati 

A s>mposmm on traumatic surger>, dealing 
with the \ anous aspects of the surgical care of the 
industnallv injured, will be presented at the 
Friday afternoon session m Orchestra Hall 
Much interest will center m this symposium as 
there will be present at the meeting representa 
lives of industry, labor, and the medical pro 
fession 

HOSPITAL CONFERENCE 

For the tenth annual Hospital Standardiza- 
tion Conference a highlv interestmg program of 
papers, discussions and round table conferences 
deahng vvUh e\er>da\ problems of practical in- 
terest has been prepared The sessions on Monday 
mommg and afternoon wall lie held m Orchestra 
Hall, and on Tuesday morning and afternoon at 
the Statler Hotel On Wednesday mommg, at 
the Statler Hotel, a sjonposium of papers and 
discus'^ions dealing the standaidization of 
the ophthalmological and otolar> ngological de 
partments m general hospitals will be presented 
In addition, special demonstratiors of various 
phases of hospital administration will be con- 
ducted in the Detroit and Ann Arbor hospitals 
The conference is planned to interest surgeons, 
hospital trustees, executives and personnel gencr- 
all>,and an invitation is extended to all persons 
interested m the hospital field to attend this 
conference 


LIMITED ATTENDANCE — ADVANCE REGISTRATION 

Attendance at the Detroit session will be limit- 
ed to a number that can be comfortably accom 
modated at the clinics, the limit of attendance 
being based upon the result of a surve> of the 
amphitheaters, operating rooms, and laboratories 
in the hospitals and medical spools as to their 
capacitj for accommodatmg visitors Under this 
plan It will be necessary for those xxho wish to 
attend to register in adv ance 

Attendance at clmics and demonstrations will 
be controlled b> means of speaal chnic tickets, 
which plan has prov ed an efficient means of pro 
vidmg for the distnbution of visiting surgeons 
among the several clinics and insures against 
overcrowdmg as the number of tickets issued 
for any clinic is limited to the capacity of the 
room assigned to that clinic 

REGISTRATION FEE 

A registration fee of $5 00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to meet 
the expenses of the meeting To each surgeon 
registenng m advance a formal receipt for the 
registration fee is issued, which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters during the meeting 
This card, which is nontransferable, must be pre- 
sented to secure chnic tickets and admission to 
the evening meetings 


DEIROIT HOTELS AND THEIR RATES 


There are ample first class hotel accommoda 
tions in Detroit for all who wish to attend, most 
of the hotels being located within short walking 
distance of the headquarters hotels The Com 
mitlee recommends the following hotels 

MpjmuM Ratis 
1 \ iTB Bath 
Single Double 
Room Room 


Barium Cadillac Scj at Bates 
Book Cadillac Washington and Michigan 
Carlton Flaza 2931 John R St 
Clifford Clifford and Dufiield 
Detroit Leland, Cass at Bagiev 
raubaim Columbia and John K 
Fort Shelbv, Lafayette and First 
Fort \\ ayne Cass and Temple 
Gotham John R and Orchestra PI 
tmpenal 36 Pelerboro St 
Madison Lenot Madison Ave 
Norton Jefferson and Gnswold 
Palmetto John R and Hancock 
Royal Palms 2305 I ark A\ e 
Savoy Adelaide and Moodward 
Sutler Grand Circus Park 
Stevenson 46 Davenport 
Strathmore 70 W Alexandrine 
Toiler, Grand Circus Park 
Wcbsterjiall ^iii lutnam \vc 


$2 50 $4 00 

4 00 6 00 

2 SO 4 CO 

2 50 4 00 

3 50 5 50 

2 50 4 00 

3 00 4 SO 

2 SO 3 SO 

2 50 3 SO 

3 00 5 00 

2 50 3 SO 

2 75 4 SO 

3 50 S 00 

3 50 5 00 

2 30 4 00 

3 00 s CO 

2 50 4 CO 

2 00 3 SO 

2 50 5 00 

3 00 



•so SURGERY , GYNECOLOGY AND OBSTETRICS 

PRELIMINARY CLINICAL PROGRAI^I 

GENERAL SURGERY GYNECOLOGY OBSTETRICS UROLOGY, ORTHOPEDICS ETC 


UNIVERSITY HOSPITAL 
(Ann Arbor) 

Tiirsdov 

Reubev Peterson— jq Hysterectomy for hbroid oper 
ation for ovarian cyst 

Hocif CtBOt — lo Nephrectomy lor tuberculo is supra 
pubic prostatectomy Iilholapary for stone in bladder 
F \ CoLLER — to Subtotal tnyroideclomy for eeopb 
Ihaltnic goiter resection of stomach for cancer 
radical operation for cancer of breast 
Max Peet— jo Section of sensory root Ran 

gUon removal of cereb liar tumor iemo\ai of pinaf 
cord tumor 

Carl E Babglev— lo Ununited fracture of neeb of 
lemur extra articular fusion of hip for tuberculosis 
Dunns operation for calcaneous foot 
Carl \\ Eberbacu— 10 Subtotal Ibyroidertomv for 
adenomatous goiter nephrectomv for tubcKulosis 
pyelotomy (or renal calculus 

JOBV Alexander— lo Ixtrapleural tho a «p(ast> for 
pulmonary tuberculosis phremceewray for pulmonary 
tuberculosis drama e of abscess of lung 
Vepndn IIari — 10 Ober s operation (or dub foot 

Hoke a operation for rlub foot arthrodesis of knee for 
tuberculosL, 

Alored S WARTHts— 10 Patfiological conference 
I DWARD CATiifART— I JO Suprapubic drainage of Mad 
der [fint stasC proslatcccorDv) epididvraectomv for 
tuberculosi endotbermy for bladder tumor 
P hf Hsckev— 1 30 Dry diatc Dia-’nost of bone 
tumor 

C A PoKLE— 1 1$ Dry dime Use and abuse of ultra 
violet rty% 

C D Caui— - 3 Dry clmic The rile of the neuropsy 
chiatnst in avoiding unnecessary operations 

11 ednesday 

Reuben PeTeb«on— jo Hystererioms lor peUic in 
flammation abdominal sterilization 
Huch Cabot— 10 Cholecystectomy with cholebthiasis 
cbolec)Stduodenostomy for bilary obstruction ap- 
pendectomy 

F A CoLLER— 10 Subtotal thyroidectomy (or toxic 
adenomatous ^ost« gastio-enterostomy for duodenal 
ulcer operation for prolapse of rectum 
Man Feet -ro Chordoloray for intractable paiji of can 
cer cerebral tumor section of sensory root of gassenan 
paagfion 

Carl I Badclev — 10 Transplantation of tensor fascia 
feme u for poliomyelitis open reduction cf slipped 
femoral epipnysis step operation for ununited fra<- 

Aldred S WARTitts — 10 Pathological conference 
Carl VV pBERBAcn— 10 Suprapibic prostatectomy 
urethroplasty for urinary incontinence ureterotomy 
for stone 

John Alexvndir — 10 Thoracoplasty for chrome empy 
ema phremcNtomy for pulmonary tuberculosis 
Eon ARP Cathcart — 10 Suprapubic prostatectomy 

orchiopexy for undescended te-tis 
\ S Warthin— 130 Dry clinic Pathology of goiter 


G rsRt IIuber— z ij Dry dime Dcselopment ofthe 
kidn y 

\ ETNjN Hart— I jo Vrthrodcsis of knee for tube culosis 
t ndon transplantation for poUomy litis arihrodrs * 
of s*'ojld r for tubercjlosis 
TImrsdty 

Reuben Peterson— 10 Repair of relaxed vagmal out 
let repair of complete perineal tear 
llici CisoT— to Appendectomy sup apubic p osta 

teclomy n ph eclomy for tumor urelt ocolostomy 
forcctrophy 

r \ Cullfr -10 Cholecystectomy tor cholecy litis 
colo tomy for cancer of rectum subtotal thyroid 
ectomv for ad nomatous goiter 
Man Pelt— 10 beclion of sensory root of pissenangan 
gbon op ation for cereb liar tumor 
Cxjit t BapClcv— 10 bvnovectomy for chrome in 
fe tioJs arthritis Ilibbs operation for fu ion o! 
spine arthrodesis of Mp for tub rcalosis 
Carl W Eberbacu—io bubtotal thyroidectomy for 
loxK adenomatous goiter radical cute of chrome 
o teomvehtis pvelotomy for renal calculus 
John Vlexander— to Extrapleural thoracoplasty for 
tub rculosis extr^leural pneutnolysia 
Vernon Uvrt -10 Tendon transplantation (or polio 
myrbiis arthrodesis of ankle for poliomyelitis trans 
plantation ol hbula lor lo s of substance m tibia 
Uoo J Wat -j JO Dry ebnic The pre-operative treat 
ment of syphilis lo sureioal ra es 
r M lIiukEV— IS Dry cUmc Graham a method of 
diagnosis of gall bladder lesions 
L 11 NewBURnt and Huon Cabot— 3 Dry chme 
Nephritis and renal infecliotis 
Edvaaro ( ATiiCART— t 30 DiAerticulectomy for di\e* 
ticulum of bladder excision of bladder tumor supra 
pubic proslatec lomy 

PROVIDENCE HObPITVL 
Tji sday 

Edtiard PANeNER — q General surgery 
WiLUAu \ llvRBER— <1 Gyiiccolo''y 
VVttUAaF kEVNE— 9 Genito urinary surgery 
II e(f«M(fay 

VViuiAsi 3 bEVMDUR— 9 General surgery 
John Bell — o Obsteincs 
Ceorjc P SiBuEV — a Gemto urmary surgery 
\llen McDonald— 10 to G neral surgery 
r/i irsday 

Ravsiond Vndrifs and Louis JIorano— 9 General 
surgery 

n \\ELU-fCiDN Vatts and Isaac S Gellert — 9 Gyne 
«»lo y 

Jasies Mathews— 9 Orthopedics 
CuAftLES J Jentcen -to 30 General urgery 
rridiiv 

J V VfcVIiLtAV — 9 ( eneral surgerv 
Jobs Belt— 9 Ohstetri s 
Edward Dowdle— 9 General urgerj 
Ral?u H Bookueyer— 10 30 General surgery 
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HARPER HOSPITAL 
Tuesday 

Max Bu-uv and associates — 9 Surgical clinic 
C W H/W-udw and C G Jevnings — 9 Goiter clinic 
Incidence of gouer, medical aspects of goiter 
George Kauperman — 9 G> necological operations 
Ward Seeley — 9 Demonstration Slanasement of pelvic 
inflammatory disease 

F H Cole — 9 Demonstration Methods of diagnosis of 
ureteral obstruction 

W K Rexford —9 Demonstration Bladder tumors 
R A Mac Arthur — 9 Demonstration Treatment of 
epididymitis 

H C SiLizsTEiN and Trias Leuceotia — 9 Cancer 
clinic 

A D L\FERTn — 9 Open treatment of fractures 
F C Kidner — 9 Cases of enchondroraata 
R V Funstos— 9 Orthop-dic results 
Harold Hendersos — 0 1 uerperal sepsis 

0 C Foster— 9 Fetal mortality causes 

C L Waith — 9 Oral surgery clinic, operations and 
demonstration of cas s 
J J Tolan — 9 Dental infections 
F C Vale — 9 Dry clinic Surgical and medical aspects 
of gastric and duodenal ulcer 
11 cdnesda} 

C D Broors and associates — 9 Surgical dime 
W A Evans— 9 Demonstration Roentgenology of the 
gall bladder 

Nowlan Allen— 9 Diagnosis of gastric mdlignancy 

1 C Loner — 9 Orthopedic operations 

L J Hirschuan — 9 Proctological operations 
A C Hall — 9 Demonstration Industrial surgery (rac 
tures of os cakis 

E C DavosOn— 9 Demonstration Treatment of 

burns 

T F Mullen— 9 Demonstration Dislocation of semi 
lunar cartilage and fractures of scaphoid 
Byron Lonev— 9 Electrical burns 

0 B Carpjnter — 9 Treatment of carbon monotide 
poisoning 

G SrocMNEiL— 9 Dvmonstration Unumted fractures 

W A Evans, T LEUCEirriA and C K Hasley— 9 
Demonstration Radiation and electric coagulation 
in malignant dis ases 

E C Martin— 9 Demonstration Cases of dys ntery 
treated by Bargen s m thod 

J J Corbett— 9 Demonstration Management of acute 
proctological conditions 

H P Clshilan — 0 Demonstration Gynecological dug 
nostic methods 

1 W ILaynes — 9 Demonstration Diagnosis of preg 

nancy 

\V T Shannon — 9 Demonstration and comparison of 
methods in anisthesia 

Tliursday 

'I ® and associates — q Surgical clinic 
C \\ ilALLiDAy and C G Jennings— 9 Coiter climc 
Incidence of goiter medical aspects of goiter 
George KAMrERiLAN— 9 Gynecological operations 
w \RD Seeley — 9 Demonstration Management of pelvic 
inflammatory disease 

r II Cole — 9 Demonstration Methods of dugnosis of 
ureteral obstruction 

M K Rexford— 9 Demonstration Bladder tumors 
K A MacVrthiti — 9 Demonstration Treatment of 
epididymitis 

^^cl^ 5 and Trun Lelceutia — 9 Cancer 


A D LaFerte — 9 Open treatment of fractures 
F C Ridvpr— 9 Cases of enchondroraata 
R V Funston — 9 Orthopedic results 
Harold Henderson— 9 Puerperal sepsis 

0 C Foster — 9 Fetal mortality causes 

C L Straith — 9 Oral surgeiy clinic operations and 
demonstration of cases 
J J Tolan — 9 Dental infections 

1 C Vale — 9 Dry cUmc Surgical and medical aspects 

of gastric and duodenal ulcer 

Friifoy 

C D Brooks and associates — 9 Surgical clinic 
W A Ivans — 9 Demonstration Roentgenology of the 
gall bladder 

NORiiAN Allen— 9 Diagno is of gastric malignancy 
F C Kidner — 9 Orthopedic operations 
L J Hirschman — 9 Proctological operations 
A C Hall — 9 Demonstration Industrial surgery, 
fractures of Os calris 

E C Davidson — 9 Demonstration Treatment of burns 
T r Mullen — 9 Demonstration Dislocation of semi 
lunar cartilage and fractures of scaphoid 
Byron Loney — 9 Electrical burns 
G B CaRPENTfr — 9 Treatment of carbon raonOAide 
poisoning 

G \V Stockw'ELL — 9 Demonstration Unumted frac 
lures 

W A Evans T Lelceutu, and C R Hasley— 9 
Demonstration Radiation and electric coagulation in 
malignant diseases 

E G Martin — 9 Demonstration Cases of dysentery 
treated by Bargen s method 

J J Corbett — 9 Demonstration Management of acute 
proctological conditions 

H P Cushman — 9 Demonstration Gynecological diag 
nostic methods 

L W Haynes — 9 Demonstration Diagnosis of preg 
nancy 

W T SiiANNON— ^ Demonstration and comparison of 
methods of anesthesia 

EVANGELICAL DEACONESS HOSPITAL 
Tuesday 

Elofn C Bausicarten and Rudolph L Pplitper — 9 
Operations on gall bladder and female pelvis 

lied// sday 

Alfred H Whittaker and Jacob Manting — 9 Demon 
stration of fracture cases and operative work on 
fractures 

Thursday 

Leslie Henderson and Daniel I eithadser-~9 Cases 
ol gastne and duodenal ulcer, operations 

Friday 

Robert T Tapert and Laurence N HosT—9 Opera 
tions on thyroid and female peU is 

WOMAVS HOSPITAL 

If ednesday 

C H Judd — p Gynecology 

Thursday 

Sdsvnne San-derson — 9 Gymecology 
Friday 

Archibald D McAlpine— 0 General surgery 
\S WAN Barrett — 9 General surgery 



3J2 


SURGERY GINECOEOGY AND OBSTETRICS 


ST MAR'i S IIOSI ITAL 
Tutsday 

tt luuu J C-ASsiDV — 9 Tumor of cerebelliiin toTic 
gCpiter removal of foreign bod> in bronchus 
Walter Hackett — 9 resection of colon cl>o)ec>»(ec 
tocny appendectomy 

LeoDret2K-v — 9 Decompression in «liull fracture \a mal 
repair toaic goiter 

Lkif^s CoN’prT— 9 Fracture of femur (open mtuc-tion} 
amputation of foot trephining in sWull fracture 
Andrew R IIackett— 9 lotts fracture fracture of 
patella open reduction of fracture of humerus 
\ruavd Kersten — 9 Removal of tuberculous Lidney 
suprapubic prostatecwmi epididymectoroy 
Lorevzo ZrMifER— 9 U atkins interposition operation for 
cystocele (vagmal repair) fibrom>omata of uterus 
hystere tomy 

JoHV CoRDErr — 9 Demonstration of local sacral and 
spinal anxsthesia hxmorrhoid local carcinoma of 
rectum resection (Miles operation) pr^pse of 
tectum 

11 fdnesday 

WiLLUsr J Casszdy — 9 Appendectomy duodenal ulcer 
(gaslro enterostomv) foreion body in fence joint 
(removal) 

WseterL IIacketi— 9 AAaugh s replacement ol ascend 
mg colon Jinneys gastiwuodenostoms myomcc 
tomv 

Leo DrstzM — 9 Cystocele and rectrcele (repair) ga inc 
ulcer (gastric resectwni tumor of spine (removal) 
Lawes CoNort— 9 Amputation of hip joint cast for 
fracture of os calcis fracture of patella 
Andrew R Hacrett— 9 Cast of tibia open reduction of 
fracture of humenis appendeclomj 
AuLtvD Kessten— 9 Cystoscopy removal of tumor of 
scrotum draioa'^e of bladder 
WiuUuA Repp—o Appendectomv salpingostomy for 
sterility amputation of eervu 
JOBV CoRflETT— 9 Colostomy for carcinoma of sigmoid 
operation for pruntus am 

T/iiirsJ-iy 

UiULta J CvssiDV— 9 Suture 0/ ulnar nerve braio 
abscess (drainage) etci ion of knee joint reseclton of 
nb in empjema 

AA ALTER L HackeTt— 9 Th} roidectomy (adenoma) 
carcinoma of sigmoid ovarian cjst 
Leo Drekka — 9 Salpingectomy for pelvic inflammatory 
disease carcinoma ol tongue resc tion of rectum for 
carcinoma (Miles operation) 

Lans'ES Co'tdit— 9 Removal of foreign body from Itnee 
joint cast for fracture of femur cast for fractured 
libs 

Andrew R Hackett — 9 Removal of bone plates foreign 
body in hand (removal) fractured tibia 
ARUANm ^RSTEV — 9 Stone in ureter stone in bladder 
removal of tuberculou kidney 
AViuiAif A Repp- 9 Ilj-sterectom) appendectomy 
hamiorfhoids 

John Corbett— 9 Hiemorrhoids under local operation for 
imperforate anus rectal fistula 

MICHIGAV MUTUAL HOSPITAL 
G C PENSERTiiy and Dr Sumi— 9 Daily Ceneral 
surgical operations and demonstration of casea Re 
pair of lacerations amputations reduetKM of frac 
tures care of ununited fractures hernia case 
Staff — 9 Daily Demonstration in phjsiothetapy de 
parjment 


GRvACE HOSPITAL 

riirsioy 

Brlce Anderson— g Ilyst rectomy for fibroid 
Herbert AA nEuiTT — 9 Gastric surgery 
Fkavr. a Kelly — 9 Herniotomy focal aniesthesia 
HlchA IlACtRTY— 9 Fixation operation for procidentia 
uteri 

Milton A Dariivo— 9 AagmalplaLc 
Frink E Clrtiv — 9 Ifibbs op ration 
LdhivC Hoff — g Cholecystectomy 
Lewis E Daniels— 9 A agmal plastic 
HaroloL Morri —9 Operali eproccduresforbilateral 
teti^f calculi 

Lecov \V Hlil— 9 Scrotal surgery epididymectoroy 
epididymotomy 

ll edntsduy 

Harold K. Shaw in— 9 Thyroidectomy 
Fr.\nk \ Kelly— 9 Herniotomy local anxsthesia 
Robert J Palmes— 9 Pylorectomy 
Brlce Aadersov— 9 \ aemat plastic 
Levis L Daniels— 9 Hysterectomy for carcinoma ol 
cervK 

Charles S Ki.nn’edy — 9 Gastn survey 
AVilliau a lltmsoN— 9 Pnemnonectomy 
Milton A Daslisc- 9 Demonstration of lipiodol m 
jeccion of fallopian tub t 
Harry W Puogemlver— 9 Pro«tatectomy 
George C Burs— 9 Cystoscopy with local aoaisthesia 
TliiirsJtjy 

IIcBBERT \A IltwiTT— 9 Chol^>»b*ctom> 

Brlce ANDERSON— 9 Vbdommal hysterectomy for 

fibroid 

AAilliamF Blodgett— 9 Albee operation 
HiroldK SiLAWAs— 9 Thyroidectomy 
Glorcl P Myers— 9 Open reduction with bone graft 
for fracture of femur 

lUcii \ IIacerty— 9 Bilateral salpiogo oophorectomy 
Fr-ank a Kelly — 0 Ifemiotomy 
L W Hartuan— 9 Amputation of leg at hip joint 
K L CXiiNiNC— 9 Tuber uJo is of genito urinary tract 
nephrectomy dermoid cyst of scrotum 
Friday 

Harold K Shaw an— 9 Thyroidectomy 
Pobert j Paliier— 9 Herniotomy 
Charles S Kenstoy — 9 Removal of spinal cord tumor 
UiLllauC Bloocett— 9 Hibbs operation 
Fr-ank F Clrtis— 9 Talipes equinovarus 
Eowrv C Hoff— 9 Operation on gall bladder and duct> 
FiuNe A Kelly— 9 Hernia local anssthesia 
Glorcc P MvERS—g Resection of fence joint 
Harry Placceneyer and R L CuitinNCS— 9 Car 
ciQoma of prostate ele tro oagulation of tumor 

HIGHLAND PARK CENERAL HOSPITAL 
Tuesday 

UiutAU R McClure— 9 Fracture citme. 

U ed»esda} 

AAiluasi Hudson — 9 Surgery of non tuberculous sup 
putative disea c of th lung 
T/ursday 

Fk-Ank C a' tTTER — 9 Gymecologicil and surgical clinic 

FriJav 

G \AN Amber Brown- 8 Plastic p Ivic surgery treat 
ment of malignancy of uterine cervix 



PRELIMINARY CLINICAL PROGRAM FOR DETROIT MEETING 


253 


HENRY FORD HOSPITAL 
R D McClure and A B McGrwv General surtica! 
dime operations and demonstration of case" the 
thyroid problem stomach and gall bladd r problems 
and results blood transfusion 
J P Praxt and H M Ndlsov Gynecological operations 
and demonstration of cases, hysterectomy results of 
complete vs supravaginal method methods and 
results of treatment of sterility ca tr etcision of 
endometrial implant comparison of methods of 
treatment radium vs operation for cancer of uterus 
end results 

C W Peabodv Orthopedic op>.ratiQns and demonstra 
tion of cases new type of osteoplastic bunion opera 
tion with end result studies chronic synovial tuber 
ciilosis spinal anssthesia in bone and joint surgery 
JoUN K, Ormovd Urological op rations and demonstra 
tion of ca«es pjelograms and pathological mate lal 
ureteral stricture foci of infection as applied in 
urology 

R S StonALL and R J SrssoN Obstetrical tlmic mo 
dence of late tot^mu of pregnancy and significance 
for subs quent pregnancy ethylene anasthesia m 
ob tetrics pathology of the placenta and umbilical 
cord, developmental anomalies of the fetus and other 
pathological specimens 

H S Crawford Neurosurgical op rations and demon 
stration of cases, brain tuniors treatment and re 
suits (slides, pathological mate lal and patients; 
brain abscess technique after care and results 
ventriculography, some of its p oblems (with lantern 
slides) nerve regeneration the effect of physical agents 
upon chordotom> , technique and results 
r J SLADEV R H DURHAiT, \ E kOEntER R L 

J OHNSTON and associates Demonstrations with tx 
ibits Graphic illustration of the organization of the 
hospital from the standpoint of the patient the 
curriculum of the interne critique of record methods 
with etposition of a new method the pre operative 
problem of arterial hypertension to the surgeon and 
after results, direct capillary studies congenital dc 
formities of the gall bladder 

r R Menach S j Joyce and associates Demonstra 
tions with exhibits Etiology of angioneurotic cedema 
dermatological lesions (lantern slides) relationship 
of kahn test to clinical syphilis (Dr Hartman) 

J G Mateer \V S IlENDtRSOV and associates Demon 
strations with exhibits Clinical evaluation of choJe 
cystography based on looo cases method of prepa 
ration of patients for choIecystograph> general 
method of gastro intestinal survey method of differ 
entiation of cases of jaundice pre operative problem 
of pyloric ob truction 

D P Foster Demonstrations with exhibits Out 
patient department studies in metabolism with eT 
amples obesity in relation to blood pressure use of 
glucose in treatment of nephritu, cases of diabetes 
and pregnancy 

T J Heldt Groves Sxtith and associates Demonstra 
tions with exhibits The aid of the neuropsjchiatnc 
service to the surgeon and obstetrician 
I Jawey Ssiim L T CoLViv and associates Demon 
strations with exhibits Heart lesions produced by 
wep \ ray erperimental and clinical study (with 
Drs Hartman Doub and Bolliger) spontaneous 
hernia of lung through the chest wall treatment of 
btokes Adams disease with barium chloride, dime 
of lipiodol injections diagnosis of lung abscess and 
artihcial pneumothorax 


C II McColl D S Arbucrle and associates Demon 
stration Reception and handling of new patients m 
the outpatient department 

L S Fu.u!> a Bolliger and F W Hartman Demon 
stration Colloidal lead treatment of carcinoma 
preparation and tissue reactions 
R D SIcClure and F W Hartman Demonstration 
Blood transfusion methods and results — a plea for 
btandarduation 

H P Dqub Demonstration Radiological studies on 
thoracic tumors development and response to de 
radiation 

r W Hartman A Bolliger and H P Doub Demon 
stratum Deep \ ray as an agent for the production 
of expe unental v isceral disease 
r W Hartman Demonstration Cjtology of bone tu 
mors 

JEFFERSON CLINIC AND DIAGNOSTIC 
HOSPITAL 
Tuesday 

Alexander W Blain — 9 Thyroidectomy for Graves’ 
disease 

Ira G Downer — 10 Cholecystectomy and appendec 
tom> 

Leo E Crajewski— II Bilateral epididymectomy, 
chrome epididymitis 
David F Heron — 12 Oral surgery 
11 ednesday 

Paul Eisen— g X Ray demonstration gastric ulcer 
Ale'Canoer \V Blain — 10 Gastric resection for gastric 
ulcer 

0 >BORME A Brines — ii Direct blood transfusion 
Wee k Li't—ir Industrial surgery 
Thursday 

Ira G Downer— g Gastro enterostomy duodenal ulcer 
Roy C Kincswood— 10 Abdominal hysterectomy 

fibroid of uterus 

Osborne A Brines— it Direct blood transfusion 
Harvey Blain— 12 Oral surgery 
Trday 

Alexander W Blain— 9 Th>roidecto/ny adenomaofthe 
thyroid 

Ira G Downer — 10 Herniotomy, ventral hernia 
Leo C Gr.ajew'ski — ii Nephrectomy pyonephrosis 
Roy C kiNCswooD — 12 Vaginal repair lacerations 

CHILDREN S HOSPITAL 
Tw day 

Frcdericx C kiDNER Roblrt V FuNsTos, and F G 
Curtis — 9 Orthopedic operations 
Grover C Penberthv and staff — 9 General surgery of 
children 

n ednesday 

FREDERreX C kDJNER RdBERT V FUNSTOV, and F G 
Curtis — g General surgerj 
Grover C PenbertoV and staff—g Orthopedics 
Thursday 

Frederick C Ridncr Robert V Funston and F G 
Curtis— 9 Orthopedic operations 
Grovxr C Penberthv and staff—g General surgerj 
Trtday 

Fredericc C kiDVER Robert V Funstov and F G 
Curtis — 9 General surger> 

Grover C Penbertiiy and staff — g Orthopedics 
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DETROIT RECEIVIVG HOSPITAL 

H K Shxwav and C Przjiovt \At£ — g General 
surgery 

H F Dibble — g Gynecology 

II \\ Placgemeyee and R E CuMinso — g Urology 
W E Blodgett — o Orthopedics 
O A Brives — 9 1 athological conference 
PAUt Ersrs — g \ ray demonstration 

n ednesday 

H ^\ELLI^CT0V \ates — 9 Gynecology 
Leo Dretzka and Charles B Lakofp — 9 General 
surgery 

E G Maktiv— Q Proctology 

\\ E Keave — g Urology 

James E Davis — g Pathological conference 

J C Kennivg— q \ ray demonstration 

Alexander \\ Blaiv— ii General surgery 

Thursday 

J Seymocr— 9 General surgery 
A D LaFerte and L I CoNorr— g Bone and joint 
surgery open reduction of fractures 
'Ward F Seelev— g Gynecology 
H K Sbawav and C FREiiovr Vale— 9 General 
surgery 

0 \ Drives— g Pathological conference 
Pavl Eisev — g \ ray demonstration 

Frtd-iy 

Ascns McLean— g General surgery 
Feed II Cole— g Urology 

Leo DRetzsa and Charles 0 I akofp— g General 
surgery 

L J HisscituAN and J J Corbett— g Proctology 
Jaues £ Davis— 9 Pathological conference 
J C Kenmvo— 9 \ ra> demonstration 


HERMAN UEFEP HOSPITAL 
Tuesday 

Earl W Mav — 9 Hyperplasia of thymus in newborn 

E J O Briev and G L PEVBERTny— 10 Thoracoplasty 
surgery of phrenic nerve operations and deraonstra 
tion o! cases 

L Revnolds — ro \ ray demonstration 
II cdnesday 

RtsaELt Alles— 9 Blood transfusion 

E J O BmeV and C L Pevberthy— lo Thoracoplasty 
surgery phrenic nerve operations and demonstra 
tioa of cases 

L Reynolds — to \ ray demonstration 
Thursday 

C C Qiblelo — 9 Demonstration Tuberculous en 
tentis 

C C PENBERTny— 9 Empyema 

U L Sellev and staff — g Obstetrical ward walk 
Friday 

E J O Briev and G C PEVBERTnv— 9 Thoracoplasty 
surgery of phremc nerve operations and demonstra 
tion of cases 

L Reynolds— 9 \ ray demonstration 

bT JOSEPHS MERCY HOSPITkL 
(\nn \rbor) 

C G Darling General surgical operations and demon 
stration of cases 

r D Lorec Genico unnary operalioneanddeffionscratraa 
ol cases 

C L Washdltls-e Orthopedic operations and demon 
stration of cases 

H 11 Cduuino'. Gynecological and obstetncal operations 
and demonstration o! cases 

II M Beebe General surgical operations and demon 
stration ol cases 


SURGERY Or THE EYE EAR, NOSF THROAT AND MOUTH 


CHILDREN'S noSPIPAL 

Tuesday 

Howell L Becle and R Sisson— s Cyc clmic ward 
rounds fundus ecaminstions 
Jacobs Wentjel — 2 Alastoid complications 
II tdnesday 

R Sissov — i Eye operations 
WiLllau S Gon’ve — a Mastoiditis in infants 
Thitrsday 

Des W alker and O Hor.a — 2 Eye cLnic ward rounds 
fundus examinations 

Don il Howell — 2 Accessory sinus disease in children 
Fndav 

Howell L Becle— 2 Eye operations 
J B Norton— 2 Treatment of chroni otitis roedu in 
children 


DETROIT EYE EAR NOSE AND TIIROVT 
HObPlTAL 

B R SitORltY and asscciates — 2 daily Clinical surgery 
of the ear nose and throat in its relation todiseases of 
the chest and internal medicine 


rCFFCRSON CLINIC AND DIAGNOSTIC 
HOSPITAL 
Tuesday 

Wilson Randolph — 2 Chrome suppurative otiti media 
radical ma toidectomy 

F T Munson — 2 Ivory implanted in cases of ozena 

11 ednesday 

F T Munson— 2 Tonsillectomies under local anafsthesia 

Thursday 

George Renaud — 2 Conservative methods in treatment 
of upper respiratory conditions 
Friday 

W lisoN Randolph— 2 extirpation of nasolachiymalduct 


ST JOSEPHS MERCY IIOsPITYL 
(Ann Arbor) 

George Slocum Eye clinics operations and demon 
stration of cases , 

R B Canfield No e and throat clinics operations ana 
demonslralion of cases . ,, 

D W Myers— Lye ear coseandthroatclinics operations 
and demonstration of cases 
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HARPER HOSPITAL 
Tuesday 

George Frothingeau and associates — a Eje chmc» 
operations, presentation of cases, glaucoma 
H Lee Simp&on — 2 Ethmoid and sphenoid diagnosis 
headache originating from nasal conditions 
Jacob WenDEL — 2 Mastoid postoperative complications 
R H Pino and R J Sissov — 2 Slit lamp technique and 
fundus examinations 

Parker Heath — 2 Arteriosclerotic changes in the 
fundus 

A Defnet, E D Ranaca and Arthur Hale — 2 
Diagnostic demonstrations 

William Evans — 2 Exhibit of mastoid "S. ray plates 
U ednesday 

DonM Campbell Duncan Campbell and associates — 2 
Eye clinic industrial diseases of the eye 
Herman Sanderson — Treatment of sinusitis 

T Milton Robb — Spreading osteom>eUti» of the skull 
william Evans — a Exhibit of mastoid X ray plates 
r L Rverson — 2 Demonatration of fundus cases 
Lee Laird C C Walker and R E Anslow — 2 Diag 
nostic demonstrations 

Thursday 

George raoTHiNOHAM and associates — 2 E>e dime 

operations pr sentatioQ of cases glaucoma 
H Lee Siiips>ON — 2 Ethmoid and sphenoid diagnosis 
headache originating from nasal conditions 

J ACOB Wenpel — 2 Mastoid po toperati\e complications 
[ H Pine and R J Sissov— 2 Slit lamp technique and 
fundus examinations 

P ARKER Heath— 2 Artenosclerotic changes m the fundus 
W A Defnet E D Kanaca and Arthur Hale — 2 
Diagnostic demonstrations 

William Evans — 2 Exhibit of mastoid X ray plates 
Trtday 

DonM Campbell Duncan Campbell and associates— 2 
L>e clinic, industrial diseases 0! the eye 
Herman Sanderson— 2 Treatment of sinusitis 
J AIilton Robb — 2 Spreading osteomyelitis of the skull 
r L Ryerson — 2 Demonstration of fundus cases 
Lee Laird C C Walker and R E Anslow — 2 Diag 
nostic demonstrations 

U ILLIAM Evans — 2 Exhibit of mastoid X ray plates 

GRACE HOSPITAL 
Tuesday 

Voss Harrell — 2 Surgery of ethmoid 
Ray W Hughes — 2 Surgery of maxillarj sinus 
John E Gleason — 2 Plastic surgery of nose and face 
11 ednesday 

Fowler — 2 Tonsillectomy Sluder method 
rtEiL Bentley — 2 Tonsillectomy LaForce method 
Charles C McClelland — 2 Tonsillectomy, dissection 
gas anKsthesia 

Thursday 

Charles C McClelt-and — 2 Surgery of the mastoid 
Emil Amberg — 2 Surgery of the mastoid 
L E Gr.\nt — 2 Surgery of ocular muscles 
Friday 

Fred Johnson — 2 Surgery of lachrymal sac 
Neil Bentley — 2 Tendon tucking and operation for 
squint 

John L Gleason — 2 Surgery of larynx 


HENRA FORD HOSPITAL 
Tuesday 

K W Cosgrove and W B Hubbard — 2 Chemical 
bums of the eye with experimental study 

\\ T Garretson — 2 Modification of the LaGrange 
operation in sunple glaucoma 

11 ednesday 

E L Whitnea and G C Hardie — 2 Some interesting 
toxic amblyopias with accompanying charts 

W T Garretson — 2 Rib cartilage graft m the orbit 
(moving pictures) 

Thursday 

E L Whitney and H P Doub — Di^nosis of polyp 
in antmm by X ray and verified by radical 
maxillary operation 

W T Garretson — 2 Lipoma of the cesophagus 
Friday 

W T Garretson — 2 Treatment of laryngeal_abductor 
paralysis 

E L Whitney and W A Schaecer — 2 Interocular 
foreign bodies their treatment with a report of cases 


EVAXGCLICAL DEACOXZSS HOSPITAL 

Tuesday 

Clifford F Brunk — 2 Tonsillotomies Modified 

Sluder general acs thesia dissection local anesthesia 

II ednesday 

Clifford F Brunk — 2 Intranasal cases Submucous re- 
section of nasal septum drainage and irrigation 0! 
antn 

Thursday 

Clifford F Brunk— 2 Tonsillotomies Modified 

Sluder general anesthesia dissection, local anesthesia 

Friday 

Clifford F Brunk — 2 Eye clinic Muscle operation 
demonstration of plastic cases 

HIGHLAND PARR HOSPITAL 

Tuesday 

Don ConoE — 2 Operation Muscle advancement for 
strabismus Demonstration Monocular exophthal 
mus retinitis pigmentosa coloboma of the choroid 

W O Merrill — 2 Needle operation for cataract 

U edncjdtty 

E E Poos — 2 Tonsillectomies imder gas anssthesia, 
demonstration of tuberculous eye lesions 

C T Stubbs — 2 Submucous resection of the nasal septum 

Thursday 

Don CortOE — a Radical operation for manllary antrum 

W O I^Ierrill — 2 Tonsillectomies, modified Crowe 
method 

Friday 

W O Merrill — 2 Radical mastoid operation 

■WOMAN S HOSPITAL 

John M Carter— 2 Tuesday Tonsil clinic 
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UNIVERSITY HOSPITAL 
(Ann Arbor) 

Tutsday 

UAtTER R Pareeb George Siocum and Malcolu 
Bourne— I 30 Eye operations Cataract ecirac 
lions simple combined Knapp 

R B Canfield A C ruRSiENBUsc and J E Crod 
SHORE — I 30 Otolaryngolooical clinic Diseases of 
laryiu and bronchi with special reference to treat 
meat of malignant disease of the latjnj: 

U fdittsday 

Walter R Parker George Slocum and Malcolm 
Bourne — i 30 E>e operations Iridictom) tre 
phine cyclodialysis extirpation of lachomal sac 

R B Canfield A C Fuhstenburc and } t Crod 
SHORE — 1 30 Ololaryngological clinic Di easts of 
the nose and accessory sinuses observation on the 
treatment of atrophic rhinitis 
Thursday 

Walter R Parker George Slocum and Malcolm 
Bourne— 1 30 Eye operations Anterior sclerotomy 
skin muscle operation for entrc^ion Hess operation 
for ptosis enucleation mth glass ball implant 

R B Canfield A C Iurstenbwrc and I E Crod 
SHORE— I 30 Otolaryngological clinic InfecUons of 
the tempoial bone compUcations leith special refer 
ence to treatment of sinus thrombosu and septicsmia 

DETROIT RECEIVING HOSPITU. 

J M Rosb and Don M Hohell Radical fronul sinus 
operations 

J M Ross and 1 S Scbeubece Tonsillectomies under 
local and general atuestbesia 

C F McClintocr Stellate eery ical ganglionectoray 

John M Carter hlastoid drainage problems X ray 
and surgical demonstrations of tear sac 

WruiAU S Simmers Slit lamp and Gullstrand ophthal 
moscopic demonstration 

Ralph II Pino and Harold D Jlod Demonstration of 
complete conjunctival dap in eye injuries Special 
eye dissections 

J H Shackelford Oral surgery Fractures of the 
masilla and mandible 


PPOVIDCNCE IIOSPITVL 
Tuesday 

R E Mercer — * Demonstration of Piercers antrum 
tube Bilateral abductor paralysis Radical ethmoid 
ectomy 

Ii ednesday 

Donald M Graham — r Oral surgery 

Willis Potter — * Techme^e of radical ethmoid and 
sphenoid operations Radical mastoid operation 
Tonsillectomy under local anssthesu 

Robert Beattie and Ray Connor— r Eye ground 
clinic 

Thursday 

William P Woodivorio— 2 Submucous re ecDon 

Adeiwidectomy under ethyl chloride 

Robert Beattie and Ray Connor— 2 Eye ground clinic 

rrtiay 

A O Broavv — 2 Tonsillectomy under local and general 
aoxsihesia Simple mastoidectomy 

ST \I\R\ S IIOSPITkL 
Demonstrations 

\\ iLSON Randolph Radical mastoid operation Enuclea 
tioo of lachrymal sac 

R G Shaw C-oaguIatioA of blood in cose and throat 
suTgeiy 

T P Clifford Facial paralysis Keratitis 

II F Obrt STOhiJmc iniis 

R 1 Sissov Visual Acids m gbucoma Strabismus 

B I Glovaacke Otalgia 

C V JoiNvim Nasal obstruction Acute otitis in 
children 

Operations 

E \ JoiNviiix Tonsillectomies removal of nasal polyji 
radicat mastoid deflected septuta foreign body in 
ear iridectomy 


MICHIGVN AIUTUU HOSPiTU 
Howell L Begle— to daily Routine care of patients 
•nth injured eyes Discussion of industnal problems 
relative to injury of the eyes 
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DIVERTICULA AND DUPLICATURE OF THE DUODENUM' 

With Reference to the Importance of Cholecvs''itis in the Production 
OF Symptoms 

Bv JOSEPH W LARIMORE MD and EVARTS A GRAHAM MD FACS 
St Louis Missouri 


D iverticula of the duodenum pre 

sent a particularly difficult clinical 
problem A large majonty of these 
are climcallj silent, and are onl> casual find 
mgs Others present difficulties because of 
assoaalion with concurrent upper abdominal 
disease Indication for surgical interference 
depends upon the solution of the clinical 
question as to the origin of symptoms m a 
duodenal diverticulum or m such coinadent 
disease The association of ulcer w ith acquired 
diverticula is emphasized in many reports 
Cases reported m this paper show cholecys- 
titis to be the source of symptoms That the 
du erticula may be the site of major patholo 
gy is also shown b> many case reports 
Davis (7), Baldwin (2), Wilkie (27), and 
Fisher (9) report cases causing death Cancer 
primarily involving a diverticulum of the 
duodenum is reported bj Morrison and 
Feldman (20) Gangrenous div erliculitis is 
reported b> Hudd> (13) Hunt and Herbst 
(14) found at operation, a fistulous connec 
lion between the gall bladder and a fa’se 
diverticulum of the duodenum, gall stones 
hid entered the litter ind were unable to es 
cape because the stomi of the diverticulum 
was too small 

The literature of duodenal diverticula is 
now relatively extensive From the first re 
port by Chomel (6) in 1710, to 1910 the con 


dition was discovered post mortem, or unex 
pectedly at laparotomy, and was considered 
rare Between 1910 and 1915 the literature 
was concerned chiefly with X-ray demonstra 
tions of these diverticula During this period 
and since, the incidence of their discovery has 
increased and they hav e become an important 
clinical problem The first operation on a 
duodenal diverticulum previously diagnosed 
by X ray was by Forssell (10) m 1915 and 
from this time the literature is concerned 
chiefly with the surgical treatment Andrews 
fi) gives a comprehensive review of the lit 
erature prior to 1921 Case (5) reviews the 
roentgenological reports to April, 1920 
Hartung (12) recently reviewed the literature 
gcnerallv and reports the clinical and roent- 
genoscopical findings m 7 cases 
The incidence of occurrence is given m re- 
ports from various sources as 7 per cent 
(Lmsmaayer 18), 3 8 percent (Spriggs, 26), 
3 per cent (Buschi 4), 2 per cent (Case 5), 
and t 2 per cent (Andrews i) In a senes of 
3 446 cases having complete gastro intestinal 
fluoroscopic and senal film studies made by 
one of us (J W L ) diverticula of the alimen 
tary tract hav e been seen in 105 cases g of the 
oesophagus (o 26 per cent), 3 of the stomach 
{009 per cent), 19 of the duodenum (o 5 per 
cent), 3 of the jejunum (o 09 per cent), and 
71 of the colon (2 per cent) Bell (3) quotes 
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UNIVERSm HOSPITAL 
(Ann Arbor) 

Tuesday 

Ualter R pARkEt George SLot-uu and MAtcout 
Bourve — I 30 E>e operations Cataract eTtrac 
tions simple combined Knapp 
R B CANnELD A C FuKSTENBCiBC and J E Croo 
snoRE — I 30 Otolaryn'’ological ctinic D> eases of 
larynx and bronchi mth special reference to treat 
meet of malignant disease of the lar>nx 

It tiHrsdat 

Walter R Parker George Sloccu and Malcolu 
Bourne — t 30 Eje operations Indectwnj tre 
phine ci clodial) SIS extirpation of lachrymal sac 
R D Cantield a C Fitrstendurg and j E Csoo 
shore — i 30 OtolarjiiEological clinic Di eases of 
the nose and accessoo sinuses obserxation on the 
treatment of atrophic rhinitis 

Thursda'i 

Walter R Parker George Slocum and Malcolu 
Bourne — 130 Fjeoperations Antenorsclerotomy 
skin muscle operation for entropion Hess operation 
for ptosis enucleation ''ith glass ball implant 
R B CAsmio \ C FdRsrEVBURC and 1 C Crou 
SKOM— I 30 Otolarj’ngological clinic Infections of 
the temporal bone complications with special refer 
ence to treatment of sinus thrombo uand septicsmia 

DETROIT RLCEIMW HOSPITU- 
J M Robb and Dos Howell Radical frontal sinus 
operations 

J M Robb and 1 S ScitEituECK Tonsil) ctoimes under 
local and general anfstbesia 
C F McCLtvrocs btellate eerxical ganglioneclom> 
JoRV M Carter Afastoid drainage problems X ray 
and surgical demonstrations of tear sac 
WaUAuS <iincER$ Slit lamp and GuIIstrand ophtbal 
moscopic demonstration 

Rauh H iiNo and Harold D Jidd Demonstration of 
complete conjunctival dap in e>c in/unes Special 
eye dissections 

J H SitACKELTORD Oral surgery Fraitures of the 
maxilla and mandible 


PPOVIDLNCn HOSPITAL 

Tuesday 

R E Mercer — 3 Demonstration of Mercers antrum 
tube Bilateral abductor paralysis Radical ethmoid 
ectomy 

II ednesday 

Donau) >I Gr.ailvu — 3 Oral surgery 

Unxis Potter— a Technique of radical ethmoid and 
sphenoid operations Radical mastoid operation 
Tonsillectomy under local antestbesia 

Robert Beattje and Rav Connor— a Eye ground 
clinic 

Thursday 

WiLLtxu P WoODwoRTii— a Sutmucous resection 

Adcnoideclomy under ethyl chloride 

Robert IIeattie and Kay Covnor— a Eye ground clinic 

Frufjy 

A O Brohv— a Tonsillectomy under local and general 
anrsthcsia Simple mastoidectomy 


ST M\RV S HOSIITVL 


Demon ttalitms 

WiisoNfUNOOLM Radical mastoid operation Fnuclei 
tion of lachrymal sac 

R G Shaw Coagulatioft of blood in nose and throat 


surgery 

T P CiirroRD Facial paralysis Keratitis 
II F Oiiftt Syphibticintis 
R J Sis>ON V isual fields m glaucoma Strabismus 
B I CtxivxACKZ Otalgia 


Operations 

L \ JoiNxitiE Tonsillectomies removal of na al 

radical mastoid deflected septum foreign body in 
ear iridectomy 


MILHIGW MUTUVL HOSPITAL 
lIonXiL 1 BegLe~io daily Routine care of patted''* 
with injured eyes Discussion of industrial problems 
relative to injury of the eyes 
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Iig 3 A diverticular pocket created m right side of du 
odenal bulb by deformity resulting from an ulcer 

nccropS)> <ind h-^d no direct relation with the 
cause of death ” He concludes that his case;> 
w ere of the acquired type occumng at points 
m the muscuhture where the \ csscls penetrat 
ed A large N ariet> of etiological factors arc 
suggested congenital defects such as weak- 
ness where %essels or ducts enter or pierce 
the w all , anomalous buds analogous to the fetal 
heer and pancreatic buds, trauma, venous 
congestion, intraluminal pressure, ulcer, 
inflammation, fattv degeneration of the 
muscularis, traction on the wall actuated 
b> ptosis or b> the mesenteric vessels 
The X ra> demonstration of these divertic 
ula depends upon the appearance in the 
Mcimly of the duodenum of an abnormal 
side pocket which can be seen to fill and emptj 
from the duodenum Often this shows an air 
bubble Films ma> demonstrate these con- 
clusivelj and stereoscopic films have been of 
assistance Fluoroscopj is in most cases neces- 
‘^ar> because a large orifice mi> allow prompt 
cmpt> mg, the horizontal portionof the stomach 
mav obscure the picture, and redundant saccu 
htionsmaj be demonstrated is such b> palpa- 
tion T he majontv of ^he^c div erticula are of 



Tig 4 \ penetrating pocket of a duodenal ulcer and 
not a diverticulum 

the superior and descending portions and lie 
within the circle of the duodenum A div ertic 
ulum to the right of the duodenum e\ en m a 
high position IS jejunal m origin The roent 
genological difTerentiation of congenital ac- 
quired, and pseudo div erticula cannot be 
conclusive A gall stone mav give a picture 
suggestive of a diverticulum if observed onh 
in association with the barium meal Inde- 
pendent examination will clanf) the picture 
Association of ulcer will give strong presump- 
tion for the acquired t>pe and for a divertic 
ulitis Prolonged retention b> the divertic 
ulum favors the possibility of diverticulitis 
Another t>pe of diverticulum has been en 
countered in 2 of the cases here reported 
This IS a pseudo diverticulum which is an 
actual side pocket to the duodenal lumen It 
IS bj passed b> the duodenal stream and 
shows prolonged retention There is no defect 
in the wall of the duodenum and these 
pockets are extreme redundancies having 
fLved topograph) DifTerentiation of this 
t>pe can be full) made onlv at operation 
This t)pe of diverticulum corresponds to 
Wilkies fay) duplicature of the duodenal 
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Fig 5 The anastomosis of the gall bladder to the duo- 
denum as hown bs banum entering the gall bladder from 
the duodenum The ana.tomo'is was made when the 
ampulla of \ iter was re<ected for a small earh amnoma 

wall but IS more marked than that which he 
described He^a^^ On closer inspection the 
doubling in in\ oh es all the coats of the duo 
denum and the contiguous parts of the outer 
muscular coat at the indented area are bound 
together b\ loo«e fibrous tl'«^ue The duo 
denal wall appears to be redundant and al 
together too large for its en^ eloping sheath 
No other mention of this duodenal redun 
danci has been found 
A \ariet\ of factors must be considered m 
determining the chmcal pathological actmt> 
of these di\erticula These factors ina\ be 
grouped under two heads as inflammatorx 
and mechanical Di\ erticulitis is the rule in 
the acquired tj-peassoaated with ulcer These 
are usualK in the first or proximal second 
portions In all diverticula there mav be a 
more readv entrance than egress due to the 
small size of the ‘itoma and to its position as 
abov e below or at the side of the cavatv and 



Fig 6 The calibfdcontrats of the g&n bladder whiiJi 
niiBot be conclu iielj diderentuted from a banum filled 
dn-erttculum wnbout obsen-ation independent of banum 


also because of the posiliv e mtralununal pres 
sure upon the slomi which even in a true 
diverticulum having a mu culans could hard 
Iv be equaled from within Inflammation 
mav occur as the ’sequence of independent 
upper alimentarv condition^ such as achlor 
hvdna duodenitis gastntis or cholecj sUtis. 

There is no characlensUc dimcal picture of 
duodenal diverticulitis or of other comphea 
lion in these abnormalities The \ rav di 
coverv of div erticula of the duodenum mav 
have no other than anatomical interest Other 
findings determine their clinical signiticance 
and chief among the e is an exhau tiv e elim 
inationof other independent upper abdominal 
pathologv Dicer assoaated should give a 
dear indication for «urgical care ot both the 
ulcer and the div erticulum This as'oaation 
has been emphasized in case reports bv Jones 
(15) 'Murchi-on fax) and Penhallow (-4) 
Svmpfoms w hen present are not pathogno 
monic nor charactenstic Judd (16) think* 
the pain is sometimes similar to that of ulcer 
but Is not reliev ed bj food Sv mpiom. are 
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Fjg 7 A large diverticulum I> mg withm the circle of 
the duodenum showing a fluid level and air bubble This 
diverticulum appeared to fill from the third portion The 
insert shows its retention at 6 hours 

often similar to those of gall bladder disease 
and may be strikingly of that type mth pain 
and jaundice Lewas C17) reports such a case 
operated upon wath the probable diagnosis of 
gall stones and a normal gall bladder t\as 
found A diverticulum was discovered and 
invaginated with relief for the patient 
Oehnell (23) summarizes the clinical picture 
of 34 cases Ulcer was associated with 6, 
colitis wath s, pancreatitis with 2, and chole 
cystitis with onlj i Pam was prominent in 
85 per cent with local tenderness m 29 per 
cent Acid eructation and vomiting occurred 
in 44 per cent The X ra> showed assoaated 
gastric and duodenal motor disturbance m 45 
per cent, and retention b) the chv erticulum in 
76 per cent Since other right upper quadrant 
disease must be eliminated before a divcrticu 
lumas thesourceof s> mploms can becv aluated, 
choiccvstographj b> the method of Graham, 
Cole, and Copher (i 1) isan essential procedure 



Fig 8 A large diN erticulum showing retention at 6 
hours which persisted beyond 34 hours Thi»wasdefimte 
1 > of origin from the proximal jejunum 

Case i A female, aged 63 years, \Mdow, entered 
Barnes Hospital complaining of periods of voimting 
and diarrhcea during the previous 10 years Vomit 
mg usually occurred immediately after eating and 
there was frequently abdominal pain following meals 
described as if "food stuck there This was asso 
ciated mth heart burn and bad taste The patient 
said there was ‘gas and distention always after 
meals These symptoms were especially prone to 
follow heavy meals The bowels were alternately 
constipated and loose Baking soda, often taken 
for burning w ould cause diarrhoea These sy mptoms 
had continued without notable variations during the 
JO years During the past year, the patient lost 
weight from i4Spoundsto lajpounds Herphysical 
examination was not notable for other than %er> 
slight tenderness in the epigastrium The unnaly sis 
was normal There was an absence of occult blood 
m the stool, which was otherwise not notable The 
gastric analysis showed an achlorhydria Blood 
study shovied red blood cells, 4 810,000, white blood 
cells gjasoorwhichthedifferentialwisnormal The 
patient was usually very comfortable in bed in the 
hospital with a light diet, having no vomiting 
diarrhoea, or epigastric distress At home m the 
interval between her examination and her re ad 
mission for operation, she had a return of all symp 
toms Hydrochloric acid by mouth gave no relief 
The X ray show ed a div erticulum of the duodenum 
m the distal third portion just proximal to the liga 
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Fig <J The econd duodenum i» h re aiontc and re 
tealiNe and appears as a di\crtiailum I luorosropic ol>- 
ervalion ea.i1> diflerentiaied 




Fr lo The redundann of the djodenun «- a.«o- 
cuied with pencholen-^tuu Cholec> teetomj felie\ed 
the associated mptons 

ment of Trcita Thi diiertioiluai shoired a larpr 
air bubble it hllerl partiallx with each pas laf! 
the barium stream and iinraediatelx almo t com 
plelcii drained Theduodenum proximallx howed 
a pendulum motion lerv marked and sinking and 
often accomplished reflux hlling of the cap and 
slight return into the ctonjarh There nas no asxo- 
ciaied colonu. motor dclax The cholecx togram 
showed a normal gall bladder shadow 

(Iperalton lE 4 C ) There was a dixerticulura 
eetcnding upxvard from the duodenum about as 
Urgeas two thumbs In order toexpO'^e thi proper 
h It was necessan to cut a part of the ligament of 
Treita- The wall of the dixcrticulum seemed to con 
ist enlireh ol muious membrane and erosa The 
muscleseemed to diiidc and clo-e around thediier 
ticulum TTie diverticulum was turned into the duo- 
denum with a pur«e string suture of catgut The 
gall bladder «eemed normal at operation 


Fig iillefti Theredundanc) oflheproTunalduodenura 

was astociaied with pam and chronic dv pep'ia. The pro- 
gressive nature of this deforrnitv i hown bj the in>ert 
which howslheduodenam iS month pre iou«Iv Opera 
oon was not performed and choleo'vtographv was not vet 
perfected 
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Iig I The diverticulum described m Case i It is 
shown as at operation m Figure 13 

The postoperative course "as storm> -xnd the 
patient died on the fourth dav of acute general 
peritonitis A partial autops> showed no evidence 
of leakage an> where The mtaginated diverticulum 
was still m place and the purse string suture of cat 
gut was holding it well with complete obliteration 
o1 the neck of the diverticulum A pure culture of 
hxmol>tic streptococcus was obtained from the pus 
Casf a male, aged 57 > ears married, occupa 
lion a tobacco worker wis admitted to Barnes 
Hospital complaining of loss of appetite and severe 
heartburn Ihe present illness had begun 9 >eais 
previouslj when he noticed a lump in his stomach 
which has now disappeared, accompanied by dis 
tress in the epigastrium and distention He was 
nauseated, and vomited at intervals w ithout especial 
association The svmptoms have been more con 
slant during the last 3 years with a great deal of 
pressure in the epigastrium, increased after eaertion 
and radiation of this discomfort upward over the 
precordium This is described as being a hot and 
burning sensation also worse after exercise TTiis is 
cntirelv unrelated to talmg The bow els had normal 
daiU action There were no dietarv discriminations 
Weightwasmainlairedat I ©pounds Thepatient 
w as easily exhausted and his work, had been limited 
because of the abdominal distress He chews tobac 
CO excessively Past history showed acute articular 
rheumatism 10 \cars prevaouslv, and gonorrhaa 40 



Fig 13 The div erliculum m Case 1 as it appeared at 
operation 



I ig 14 The pseudo di\ erticula m Case 2 show mg re 
lention beyond 6 hours as shown m the m«ert The chole 
cy-stognim showed a pathoJogicat gall bladder Operation 
showed a duodenal redundancy and folding with fuied 
topographv explaining the diverticular pocket 
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Fig i< The pseudo-diverticula u observed post 
openttiv tfy in Case i the same as in Ti^re re TTie insert 
(hows retention at 6 hours All symptoms were relieved 
by cholee}Eteetomy 


years previoush with resulting urethral stricture 
I hysical examination showed undcrnutrition o( the 
senile type general physique was somewhat frail 
The temperature was normal The pulse was 80 
The wei^t was 117H pounds General physical 
examination was not otherwise notable Laboratory 
examination showed a normal urinalysis an absence 
of Occult blood or other notable findings tn the 
stool 4 020 coo red blood cells 5000 white blood 
cells with a normal differential count a negative 
blood Uassermann gastric analysis with hydro 
chloric acid deficiency of 20 in the fasting contents 
of which the microscopic examination was not 
notable and the test meal at 45 minutes showed free 
hydrochloric acid of 40 Gastro intestinal X ray 
examinationshowedadiverticulum occurring to the 
left of the proximal second duodenum and a'pparent 
fy filling of that portion In stereoscopic films it 
seemed to be directed posteriorly It was retentive 
of barium bey ond 6 hours There w as in association 
multiple diverticulosis of the colon involving the 
distal transverse colon desiending colon and the 
sigmoid colon The distal sigmoid colon at the recto 
sigmoid junction was peculiarly free this portion 
being abnormally patulous This patient was exam 
ined by the method of cholecystography which 
showed a pathological gall bladder having atypical 
position and shape 



Fig t6 The pjeudo^JnerticuU m Case j showiDg re 
tenlion at 6 hours (insert) which persisted beyond 24 
hours CholecystOKraphy vm not devetoped at the tune of 
this case At operation redundancy of the duodenum was 
demonstrated to lorm these pockets Cholecystectomy 
relieved all symptoms Tostoptrative roentgenology 
showed persisting similar pockets slightly le s retentive 


Operation (£ 1 C ) An upper right rectus in 
cision was made and the duodenum carefully ex 
posed for a distance of about 9 inches irom the 
pylorus No cv idence of ulcer or ol actual div erticu 
ium was found but there was an enlarged fold of 
duodenum about 5 inches from the pylorus which 
was bound over to another part of the intestine 
somewhat like a diverticulum It seemed al 0 as if 
some barium could be seen shining through the wall 
at this place The gall bladder had thin wall» but 
was adherent to the omentum and the ampulla was 
adherent by thin filmy adhesions to the duodenum 
The liver had a good deal of fibrous tissue in it 
capsule All ol the upper abdominal organs were 
ptosed somewhat The fold of duodenum above 
desenbed was merely freed and nothing further was 
done to It It did not seem advisable to invert it and 
turn It in like a diverticulum betau e it was not a 
realdiverttculum The appendix was removed in the 
usual lay and seemed to give some evidence of 
chronic trouble The gall bladder was also remov eu 
frombelovv upward A piece of liver was removed for 
microscopic examination A small rubber dam dram 
was inserted and the wound closed in layers Mv 
croscopicai diagnosis chronic cholecystitis chronic 
hepatitis i-hronic appendicitis 
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A postoperative gastro intestinal ra> examina 
tion showed an accentuation of the redundant fold 
of the second portion of the duodenum be> ond that 
of the pre operative examination, but at this time 
the side pocket uas more characteristic of a redun 
dancy than of a real diverticulum It did, however, 
retain barium beyond 24 hours The patient was 
relieved of his symptoms 

Case 3 A male, aged 59 jears, married, was a 
carpenter The present illness began 25 years pre 
viouslj, and approximatelj twice jearlj an attack 
of severe epigastric pain had occurred These 
attacks came on usuallj several hours after eating 
The pam was ver> severe, of a cramping character 
with slight associated nausea and no \ omiting The 
attacks lasted several hours irrespective of measures 
used Hypodermics were not used Each attack 
was followed by a short period of severe diarrhoea 
The bowels had generally shown a tendency to con 
s tipation The last pre\ lous attack was in December 
1924 Physical examination showed a well nourished 
man The li\ er was palpable two finger breadths be 
low the costal margin There was a right inguinal 
hernia, easily reducible The urinalysis was normal 
Blood study showed red blood cells 4,990000, 
hteraoglobin 90 per cent, white blood cells 6,750 of 
which the differential was normal The gastro 
intestinal roentgenogram showed two divertic 
ula of the duodenum, one of the proximal second 
portion and the other of the distal thud portion, and 
there was an associated gastric motor insufficiency 
of slight degree, functional in chaxacter These 
diverticula retained banum for 24 hours There was 
an accompanying slight colomc motor delay This 
patient was examined before the development of 
cholecystography 

Operation {E A G) ' The entire duodenum lent 
itself well to a good exposure and examination but 
no diverticulum was found, although there were 
numerous adhesions between the gaff bladder and 
the duodenum The gall bladder wall was thickened 
— cholecy stectomy , appendectomy It w as be!ie\ ed 
that the distortion of the duodenum was produced 
by adhesions ’ Postoperative gastro intestinal 
\ ray examination showed the pseudo diverticula 
of the duodenum which were considered at the 
previous, pre-operative observations as true diver 
ticula They had similar capacity and topography, 
but did not show such prolonged retention as pre 
\iously This patient was seen at intervals after 
his operation He had remained entirely well for 2 
years after the operation when last seen The symp 
toms of which he complained were obviously due to 
the chronic cholecystitis and not to the retention in 
the diverticulum like redundancies of the duodenum 

SmiMAR\ 

The \ rav findings of duodenal diverticula 
are presented as seen in various types A 


pseudo diverticulum is described as a neces- 
sary third classification in addition to the true 
and the false types Such pseudo diverticula 
are redundant duplications of the duodenum 
within Its retroperitoneal sheath and have a 
fixed topography They operate as divertic- 
ula They are probably congenital in origin 
Differentiation from the true or the false type 
cannot be made prior to operation or autopsy 
Three operated cases are reported one of a 
large false diverticulum and two of pseudo 
diverticula These last two cases had path 
ological gall bladders the removal of which 
relieved all symptoms although the duplica 
ture or practical diverticular side pockets of 
the duodenum persisted Emphasis is given 
to consideration of the gall bladder m evaluat- 
ing symptoms with which duodenal divertic 
ula may be found associated Cholecy s 
tography , by the method of Graham, Cole, 
and Copher, has made possible such adequate 
gall bladder diagnosis and is an essential 
procedure m these cases 
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\ SrUD\ 01 THE MALIGXAXr BRIAST BY WHOLE SECTION 
\NI) KE\ BLOCK SECTION iMLTHODS* 

Hi JOHN I I K \I 1) 1 RtSI I \CS (Hrts) rotvai-ierii Scotl,\sd 
R k f I f(-l I& rg r In r (y (£I b rgh 


I VENIUBL to present to \(>u cer 
tain thoughts rcgirdinp carcinoma of 
the bre 1st —aspects of the disease which 
would seem to be rexealed when the tissue 
a(Tn.tcd is submitted to in\ estimation b\ one 
or other of the whole section methods 

If this stud\ has had one ttlect aboxe all 
others it is that it has impressed us with the 
\aluc of whole section pathology with the 
import ince of a bird s e\ e x icw so to speak 
of the entire held in which pathological 
changes max be anticipitefl I feel that too 
often we max sax with Pope 

Tis but a part we sec and not a whole 
I he method of cutting the wtndoxxpanc 
block has Its adxanlages no doubt it pre 
sents us with the picture of the hub of the 
pathological condition but the spokcs and 
the nm art equall> xital to the life of the 
xxhccl and it would stem tint we sometimes 
forget what we ma\ call the peripheral 
pathologN of disease 

MATERUL xsai METHODS 
Fiftx malignant breasts haxt been sub 
muted to examination b> the methods to be 
presentlx detailed and we are indebted to 
manj of our eollcagucs for the assistance thej 
haxt so ungrudginglx gixen in affording ma 
terial In addition to the obxiousK patho 
logical material a number of prcsumabl) 
health} breasts were examined m order to 
obserx e the changes of ph} siological states and 
to detect earlx pathological fcatires 
The method of inx cstigation rtquu-cs a 
xxord of explanation 

Hit breast together with its coxenngs 
related fastn and muscle xxas fixed in 
Jore s fluid immediatclx after rcmoxal When 
fixation was complete the breast xxis cut m 
such a XX a} that the center of the nipple and 
the center of the tumor 1 1\ in the same plane 
Tach half breast so obtained xxas then divided 

P pf Essay M Ip ll 1 6 


into a senes of slices each measuring roughlj 
I centimeter in thickness The xarious slices 
comprising one half of the breast were 
embedded in cclloidin after the usual alcohol 
and ether preparation and cut with a large 
sliding celloidm microtome It was an eas} 
matter to number the ghees in serial order and 
to orient the upper and lower surfaces respec 
tixeU b> a simple mark. 

The slices of the remaining half of the 
breast xvcrc mxesligated b\ the key block’ 
method The whole celloidm section 
xxhile It affords an excellent general appre 
ciation lacks the finer cjtological detail of a 
paraflin section and therefore if the exentual 
picture Is to be complete m its ultimate 
detail paraffin sections stained if nece»ar> 
with specific stains must be available The 
method xvc haxe followed has the advantage 
of simplicit} 

The central surface of each slice of breast 
tissue is photographed to actual size or 
drawn in outline The picture which con 
stitules the model is subdivided into a num 
ber of blocks or squares of suitable size each 
block Is numbered and the corresponding 
slice of tissue is then divided into its com 
ponent blocks according to the scheme in the 
outime of the ke} or plan each tissue block 
being numbered according to the figure on 
the kej Care must be taken to orient each 
block in respect of its xarious surfaces and 
borders otherwise confusion will arise This 
ma} be convenientlj done b} embedding 
threads of different colors m each block so 
that the \ arious surfaces and edges are 
dclmevl In this xxaj perfect orientation is 
secured 

ith a senes of whole celloidm sections on 
the one hand and a kej block s}stem of 
paraffin sections to alTord the more intimate 
(^tologj of the opposite half of the breast 
vve haxe as complete a picture of the various 
pathological changes as it is possible probablv 
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breast B The section is di\ ided accordmc; to the plan 
shown in the photograph and each numbered block i» 
embedded and sectioned 

to obtain, a picture m which the entire 
breast area is brought under review We 
must, however make the confession (if con 
fession It be) that we have not cut each and 
every block completely We began the m 
vcstigation with the best intentions, for it 
was our aim to stain mount and examine 
ever) tenth section, but, if the spirit was 
willing the flesh was weak Nevertheless we 
have attempted to investigate each breast on 
the lines which we have described 

THE HISTOLOGICAL PICTURE 
The stud) had not been long in being 
before it became evident that if the true 
significance of the morbid is to be appre 
ented. It must be approached through the 
portals of a careful stud) of the normal 
While this principle must necessanl) hold 
good to some extent m all pathological prob 
Icms Its importance is itensificd in breast 
patholog) for we arc dealing with an organ 
the ph)siological life of which witnesses and 
experiences a wealth of change a continuous 
interaction between glandular and support 
mg structures, and a constant reproduction 
and adjustment of tissue which is amazing 
m Its resource 



Hg 2 \fammar> area of embryo fi6 centimeters) 
The formation of the epithelium invaginatmg cup is well 
shown (X IS ) 


THE DEVELOPMENT OF THE MAMMV 
lo make the picture a more complete one 
I show you a section through the mammary 
area of a 16 centimeter embryo about the 
beginning of the third month of development 
and )ou wall see the process of dovvngrowth 
of the epithelium which results in the 
formation of a cuphke invagination Em- 
bryonic skin IS composed of two Ia)ers the 
superficial flattened m outline several cells in 
depth and constantly desquamating on the 
surface obviously a product of the second 
deeper and more stable Ia)cr This deeper 
stratum is a single layer of cubical cells 
spheroidal in shape and provided with large 
nuclei containing abundant chromatin 
When the mammar) invagination occurs, 
it IS the deeper la)er which is activated, the 
individual cells altering m shape from the 
original cubical into a more columnar like 
arrangement, the nuclei collecting at the 
penphcral poles of the cells Proliferation 
continues as it did before invagination 
occurred and the center of the cup is filled 
with a collection of cells derived from the 
deeper columnar like la)er 

In the further dev elopment~thc budding of 
solid cpithebal cords into the surrounding mes 
obhstic tissues — it is the deeper la) er of cells 
which pla>s the pnmar) part in an) fresh 
activit) of growth It is therefore apparent 
that to a most unusual degree a single t)pe 
of cell IS responsible for the development and 
structure of the mammar) parenchyma 



268 


SURGER\, G\\ECOLOG\ AND OBSTETRICS 



THE LATER GROWTH 

I remind jou that throughout the earl> 
months of postnatal h/e the breast exhibits a 
phase of considerable actuit) I show )ou a 
section of the mammar} region obtained 
from a child 6 months old The solid epi 
thebal cords of the embryonic state are now 
canalized and lined with one or two la>ers of 
cubico columnar cells Cell proliferation is 
proceeding and the lumuia arc filled with 
proliferated and degenerated cells A green 
ish golden pigment is scattered m droplets 





Fig 4 The virginal breast (intermenstrual stage) The 
corpus mammz is mainly stroma supporting ducts there 
IS virtually no acinar tissue 


throughout the cells or collected into larger 
globules the pigment is eiidenth the fore 
runner of colostrum A point of significance 
in \iew of future changes is the compara 
tnel> small amount of stroma the gland i» a 
mass collection of small ducts o\ershadow 
ing m proportion the comparatii el> scant} 
amount of stroma or connectixe tissue cle 
ment This phase howe\er is a passing one 
for by the end of the first > ear the parencbjina 
actiMtj has subsided and the organ consists 
of a group of simple ducts twehe to fifteen 
in number conxerging to the nipple and 
supported b\ a matrix of fibrous connectne 
tissue 

With the ad\ent of pubertj we find a 
further distinct and intense stimulus of the 
parcnchjma portion of the gland From the 
onginal ducts lateral branches appear b> a 
process of budding and canalization so that 
in a gland in which the stroma hitherto pre 
dominated to an o\en\helming extent we 
now find a corresponding increase of the 
ducto aanar tissue 

The pubertv change like that which 
occurs at birth is a passing one and the 
breast settles donm into a phase of com 
paratise stabilitj which is interrupted to a 
minor degree it is true b} the occurrence of 
each menstrual period The postpubert) 
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rig s Virginal brea«t (menstrual stage) There is an intense formation of acmar 
tissue from the terminal portions of certain ducts 


phase IS conveniently described as the 
period of “the virginal breast," and much 
interest attaches to the cycle of structural 
changes which distinguish it 

THE VIRGINAL BREAST 

Rosenberg,^ in a paper published m 1922, 
stated that the \irginal breast of the mter- 
menstrual period contains virtually no aani, 
but consists of ducts lined with epithelium 
and supported by a fibrous stroma Com 
cident with ovulation and the formation of 
the corpus luteum budding outgrowths ap 
pear m the wall of the ducts, and a rapid 
multiplication of epithelial cells takes place, 
giv mg rise to large numbers of small lobules 
of glandular tissue which are virtually out 
growths of duct lining epithelium When 
impregnation does not occur, and when the 
corpus luteum retrogresses, the lobules break 
up so that during the intermenstrual period 
they have virtually disappeared 
Polano’ and Sebenin^ have worked at 
similar aspects of the question, but, while 

• Roxnberj X-eStt mensinielle durch das Corpus Luteuin bcdsngte 
'Iimmiveraenderuogen Irankfutttr Ztschr I Falhol ipsa *ivii 
•ToUno Zlschr t C«burtjh u Gynaek 1514 lnxvii 363 
*Sebening Arch 1 khn Chir ipij cxuiv 404 


Rosenberg’s material was entirely post- 
mortem, theirs was derived from the living 
subject In general the> agree with Rosen 
berg’s findings except that they deny that 
the postmenstrual retrogression is so com- 
plete as he states it to be 
The recent work of Dieckmann^ suggests 
that the absence of acini m the virginal 
breast which Rosenberg described may have 
a developmental or even a pathological 
explanation, for he showed that as a whole 
the patients m whom Rosenberg found no 
acini were younger than those in whom acini 
were present Dieckmann regards the non- 
acinar breast as representing an infantile 
type which had not yet developed acini, and 
his findings are more in agreement with those 
of Polano and Sebtnmg that postmenstrual 
retrogression is never complete Dieckmann 
has described in detail the cellular changes 
which distinguish or characterize the men 
strual period — an cedema or vacuolation 
(Lappehenoedem) of the outer la>er of 
the two celled lajer of the acinar epitheli 
um and a later cedema of the interlobular 
stroma 


*I)iccktii4nn Arch f path Anat etc 19*5 3J1 
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6 Senile breut The brei t stroma « condensed there is a comparaluet) 
mall amount of ai.mar It ue the ducU are moderately dilated 


\\hatc\er minor differences ther< ma\ bt 
between the findings of these individual in 
vestigator's the consensus of ihcir work 
bears evidence to the repeated progression 
and retrogression to the instability in (act 
vvhith distinguishes mammarj tissue of the 
V irginal period for the breast undergoes 
changes with each monthl> cvcie and 
though there ma> not be as \ct uniformitv of 
opinion regarding their precise nature it is 
agreed that the changes form a part of the 
general cjclical phases of sexual matuntj 

It IS further evident that it is the paren 
chjmal tissue which responds to the stimulus 
which the sex gland hormone is supposed to 
excite and one of the most impressive fea 
tures of these various changes is the adapta 
biiitj of this parcnch>ma its power of pro 
liferation in response to stimulus its abilitj 
to retrogress when the demand has passed 
It is difficult to suggest a parallel in anj 
other portion of the bod> tissue 

Thus It is that the process of progression 
and retrogression is continued as though m 
preparation for the highest goal of its func 
tional life the lactatmg breast a state in 
which the cellular activit> both in degree and 
duration transcends all that has gone before 

THF SENILE BREAST 

Subsequent to the menopausal phase the 
mammar) tissue passes into a period of what 
maj be termed termmal stabilit) a state in 
which the healthy proliferation of the paren 


chymatous element ceases to appear Ihe 
term senile brtast has sometimes been 
ipplicd to the tissue of this period but the 
description is used not so much m respect of 
age as m relation to the condition of the 
brtast tissue The senile breast may be said 
to show ibrct outstanding histological chat 
actcristtcs the stroma preponderates mark 
cdly over the parenchyma anj small amount 
of acinar tissue which exists is wasted and 
atrophic and fwhat is of particular stg 
nificance m the yaew of man> obseraers) 
there IS an o\ergro\\th of the clastica 
tissue m relation to ducts and acini Chcatlc' 
has described the precise arrangements of 
cells and supporting structures m relation 
to the ducts and atini The smaller ducts are 
lined w ith a single or double lay er of columnar 
like cells and these are continued with no 
apprtaablc change unless it be a slightly 
more cubical shape into the acini The cells 
of both ducts and acini rest upon a delicate 
single layer of unstratified muscle fibers a 
structure to which Bender first drew alien 
tion A delicate basement membrane under 
lies the muscle layer and then there exists a 
yyell marked layer of hbrous tissue to which 
Cheatle has given the name of the intra 
elastica This layer is bounded by a thm 
layer of elastic tissue the elastica astruc 
ture which surrounds the ducts but which is 
not prolonged over the acinar wall More 
superficially there is a layer of unstriated 
Cl us GL-BtJSrg 
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I ig 7 The distribution of the elastica in relation to 
duct and acinus A The elastica has terminated before 
the acinus structure begins B The elastica is continued 
over the acinar outline (Modified from Cheaile ) 

muscle fiber the distribution of which is 
limited to the wall of the duct Each collec 
tion of acmi m the related duct or ducts con 
stitutmg a lobule is set m a groundwork of 
fibrous connective tissue which is somewhat 
looser in structure than that constituting 
the bulk of the breast stroma The absence 
of elastica over the acinar surfaces (which 




Fig q rpithelioma of breast V section of the tumor 
has lieen prepared for examination b> the ke> block 
method 


are virtuaUv the smaller duct cul de sacs) is 
explained bv the incidence of functional 
activitv and cell proliferation which charac 
terize the region It is obvious that the 
exi>ttncc of an elastica covering in this situa 
tion would grcatl> limit the field of cell pro 
liferation, m other words would limit the 
formation of new acini 

In the senile t>pc of breast special aignifi 
cance must attach to the reaction of the 
elastica Berka ^ publishing in 1911 the 
results of a detailed research into fort> si\ 
breasts and studv mg the relationship betw een 
the stroma and the glandular tissue, con 

Derka FranUorifr 7t'«hf ( Path 1911 vtii roj 
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Tig 6 ‘M.nile hreast Tht bmst stroma is condea cd there is a comparaliiel> 
small amount of acinar tissue the ducts are moderaiel) dilated 


\\hatc\er minor dilTcrences there raa> be 
between the findings of thc^e induidual m 
\estigators the consensus of their work 
bears evidence to the repeated progression 
and retrogression to the instabiliij in fact 
which distinguishes mammary tissue of the 
virginal period for the breast undergoes 
changes with each monthly cycle and 
though there may not be as yet uniformity of 
opinion regarding their precise nature it is 
agreed that the changes form a part of the 
general cyclical phases of sexual maturity 

It is further evident that it is the paren 
chymal tissue which responds to the stimulus 
which the sex gland hormone is supposed to 
excite and one of the most impressive fca 
tures of these v arious changes is the idapta 
bility of this parenchyma its power of pro 
liferation m response to stimulus its ability 
to retrogress when the demand has passcil 
It Is difficult to suggest a parallel in any 
other portion of the bod) tissue 

Thus it lb that the process of progression 
and retrogression is continued as though m 
preparation for the highest goal of its func 
tional life the lactating breast a state in 
which the cellular activity both in degree and 
duration transcends all that has gone before 

HIE SENILE breast 

Subsequent to the menopausal phase the 
mammary tissue passes into a period of what 
may be termed terminal stability a state in 
which the healthy proliferation of the paren 


chymatous element ceases to nppeir The 
term smile breast has sometimes been 
applied to the tissue of this period but the 
description is used not so much m respect of 
age as m relation to the condition of the 
breast tissue The s-nilc breast may be said 
to show three outstanding histological char 
actcristics the stroma preponderates mark 
cdly over the parenchyma any small amount 
of acinar tissue which exists is wasted and 
atrophic and (what is of particular sig 
nificance m the view of many observers) 
there is an overgrowth of the elastica' 
tissue m relation to ducts and acini Cheatle' 
has described the precise arrangements of 
cells and supporting structures m relation 
to the ducts and acini The smaller ducts are 
lined with a single or double lav er of columnar 
like cells and these arc continued with no 
appreciable change unless it be a slightly 
more cubical shape into the acmi The cells 
of both ducts and acini rest upon a delicate 
binglc layer of unstratified muscle fibers a 
structure to which Bender first drew atten 
tion A delicate basement membrane under 
lies the muscle layer and then there exists a 
well marked layer of fibrous tissue to which 
Chcatle has given the name of the intra 
elastica This layer is bounded by a tbm 
layer of elastic tissue the elastica’ a struc 
ture which surrounds the ducts but which is 
not prolonged over the acinar wall More 
superficially there is a layer of unstriated 
Cb» U s G L Br I J Su S g» J 43^ 
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1 ig 7 The di-jtribulion of the eUstica m relation to 
duct and acinus \ The elastica has terminated before 
the annus structure begins B The efastica i continued 
over the acinar outline (Modified from Cheatle ) 

muscle fiber the distribution of which is 
limited to the wall of the duct Each collcc 
tion of acini m the related duct or ducts con 
stituting a lobule is set m a groundwork of 
fibrous connective tissue, which is somewhat 
looser in structure than that constituting 
the bulk of the breast stroma The absence 
of elastic i over the acinar surfaces (which 



Fig S Section of vmilc breast ^honing Ibe develop 
ment of elastica around the duel termination (X f»o) 



Fir 0 Epithelioma of breast V section of the tumor 
has been prepared for examination b> the kej block 
method 


are virtuaUv the smaller duct cul de sacs) it. 
explained b\ the incidence of functional 
acti\it> and <ell proliferation which charac 
tenze the region It is obvious that the 
existence of an elastica covering in this situa 
tion would grcatlv limit the field of cell pro 
liferation, m other words would limit the 
formation of new acini 

In the senile t>pc of breast special signifi- 
cance must attach to the reaction of the 
elastica Bcrka ^ publishing in 1911 the 
results of a detailed research into forty-six 
breasts and stud> mg the relationship between 
the stroma and the glandular tissue, con- 

P«rka FraftCfurter 7 t ehr f Path igii vii 505 
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sidered that the elastic tissue ordinanl> m 
creased m amount with ad\ancing jears 
and that apart from the question of age its 
increase is a mark of decreasing functional 
capacity of the organ ft is characteristic of 
the senile breast that not only is the elastic 
tissue mcreased in amount but it b> found to 
e\ist m situation^ in which it is not normally 
present m the interacinar tissue and within 
the glandular lobules 

It IS esidcnt that after a certam age the 
formation of elastic tissue m breasts must be 
considered as a normal feature mdced it is 
possible that its absence may be a fact of 
some significance 

We ha\e said that the term senile is 
employ ed not so much m respect of age as in 
relation to the state of the breast tissue and 
w e may add that as far as statistical e\idence 
can help us the de%elopment of the senile 
breast is hastened by certam constitutional 
and clinical conditions — the absence o\er a 
prolonged period of the normal menstrual 
stimulus as in prolonged amenorrhcea the 
"ibsence of the states of pregnancy and lacta 
lion and possibly the o\erstimulus which is 
apt to result from repeated pregnancies 

We have attempted to outlme the leadmg 
changes which characterize the physiological 
life of the breast and the sequence we have 
reated is surely an mteresting progress of 
events The miraculous power of acinar 


development is an impressive feature it 
characterizes the premenopausal period and 
because of the association of events there 
would seem little doubt that this develop 
ment arises secondary to the stimulus of a 
sexual gland hormone With the advent of 
the menopause hastened it may be by the 
abnormal clinical states we have mentioned 
It would seem as though the need for the 
development of new ducto acmar tissue hav 
mg passed the duct terminations which 
remain are sealed up by the development of 
an elastica which normally existing around 
the ducts now extends over the aani and 
even enters the interacinar tissue 
With this impression therefore, of the 
ph>siological breast and its assoaated condi 
tions let us notice certain of the impressions 
we have received from a study of the mahg 
nant breast 


THE TUMOR CLASSIFICA.TIOV 
Many investigators have complained of 
the confusion and obvious redundancy which 
at present exist in connection with the ter 
mmologv and classification of breast tumors 
In a recent search of the literature we tabu 
lated nineteen reported varieties of tumor 
formation while Deaver and McFarland* m 
the course of a protest agamst this unsatis 
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Fig i2 Breast ^o Mi showing different \aneUcsof tumor (Semi-diagraminatic ) 


factory state of affairs record fift> four 
different classifications of mammary tumors 
Dr Lane Cla>don^ in her recent report to 
the British Ministry of Health draits atten 
lion to the obvious anomaly, and in connec- 
tion with the statistics v.hich she elaborated 
she suggests that the cellular charactens 
tics of the tumors permit of their classifica 
tion into one or other of the three follow- 
ing groups (a) spheroidal celled carcinoma 
(mainly fibrous) , (b) spheroidal celled carci 
noma (mainly cellular), (c) columnar celled 
carcinoma We welcome the sunphaty of 
this arrangement, but it is scarcelj suffiaentl> 
embracing 

I show >ou a celloidin whole section of 
Breast No 440 obtained from a subject 52 
years of age ChnicaU> there was a malig- 
nant tumor occup>ing the center of the 
breast A history of a slight blood stained 
discharge from the nipple suggested the 
proximitj of the tumor to one or other of the 
larger ducts, but the growth was deeplj situa 
ted and not related to the skm or the o\eT- 
Ijing nipple The clinical characters of the 
tumor, m fact were those of an ordinary 
mammar> carcinoma 


• L»ne CUydoo Cancer of the breast and its surfrical treataseot 
Mfdical Subjects. British Ministry «f 


But let US see what the histological detail 
of the Ley block section reveals In certain 
areas of the tumor (and this point illustrates 
the importance, in fact the necessity, of a 
more general examination), we find charac- 
teristic cell nest formation This tumor 
IS a squamous celled epitheboma, developing 
evidently from epithelium in the tennmation 
of the larger ducts, a squamous celled car- 
anoma must, therefore, be mcluded m the 
simple category w e outlined abov e 
But IS any hard and fast classification 
dependent on the type of cell and the relation- 
ship of the fibrous tissue applicable to each 
individual breast^ If we examine a senes of 
whole breast sections we find that there is 
often no uniformity of structure throughout 
the extent of the growth I show you a char- 
acteristic example of this truth Breast No 
I r IS the site of an extensive tumor formation 
To the left of the nipple there is a large mass 
of disease, to the nght of the nipple there is a 
smaller nodule I believe that the tumor on 
the left was the original one, and that the 
swelling on the right arose secondarily, yet 
thej are now ver> different m structure A 
is a t>T>e of tumor which would be classified 
as a sarrhus carcinoma, B resembles the 
highly cellular tumor with only a trace of 
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Tig t} I xtcnsue tumor formation >et showing wonderful locatiz'ition 


fibrous tissue the xinets \shich is usually 
spoken of ns cnccphaloid \gain Breast 
No M I in part of Us tissue shows the 
structure of nn adenocarcinoma while a 
section taken 2 centimeters distant from this 
portion has the dense fibrous stroma of \ 
scirrhus cancer 

At this stige I do not attempt to come to 
an> conclusion as to which of these types 
represents the structure of the original tumor, 
rather am I anxious to show that m many 
breast tumors there is no uniformity of struc 



lure and accordingly any clas ification which 

based upon the cy tological detail of a small 
section of the growth is apt to be misleading 

I am unwilling to enter into debate regard 
mg the hi&togencsis of breast cancer because 
not being a pathologist I am fully aware of 
my own limitations m this branch none the 
less one of the reasons which prompted this 
macstigalion was a desire to throw some light 
on the obscure problem of the early develop 
menl of breast carcinoma and the cell tissue 
from which the tumor takes its origin 

Ewing ' m his recent volume on neoplastic 
diseases classilics breast carcinoma on ana 
tomical features into three groups adeno 
circmoma an mg chiefly in cysts of ducts or 
sweat glands duct carcinoma arising from 
the lining cells of the duct acinar carcinoma, 
arising from the ipithchum of the acini 
Ihcse various types virtually include all the 
epithelial sources which the breast contains 
but when this statement is analvzcd and 
rearranged on a simpler basis it may be 
taken as meaning that tumor tissue originates 
from (i) the epithchum of ducts and acini 
(2) the epithelium which lines the sweat 
glands 

Let Us consider the second of these groups 
Creighton whose book on the Pli)Stolog'‘ 
and PaUiolog'i of the Breast published m 1SS6 
is a mine of useful and interesting informa 
tion showed that, while the breast as a whole 

E<r K ] Nropldsl c I> s« igi> j S 
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^■Naked outline of tumor 




L^u'gcr ducta 


* " A 


+ ++ 


(++•■• ^rrnphatica fiUed vilii c<jnccr ceOb) 

Iig IS Whole ctlloidm section of malignant breast illustrating the distribution 
of lymphatic dissemination 


develops, certain parts maj remain in a Vudi 
mentar) state This primitive breast tissue 
consists of tubules of a sweat gland type 
arranged in ill formed whorls of a fetal or 
infantile pattern In a later publication 
Creighton stated his belief that this tissue 
formed the sole origin from which breast car 
emoma arose 

Von Saar^ and Krompechtr^ while not 
'igrceing with the generality of Creighton’s 
assertions, supported his view that tumors 
ma) originate from this source, ind Ewing® 
stated “Cancer does not develop from the 
oidmarv normal secreting paTenth>ma or 
ducts of the breasts but from redundant sweat 
ghnds not properlj incorporated in the 
breast ” It is obvious that Ewing must have 
modified his views since this was written 
It IS ev ident therefore that there is a con 
siderable bod> of recorded evidence that 
breast carcinoma ma> on occasion ongmate 
from nests of imperfectly dev eloped m immary 
tissue The term sweat gland’ is mis 
leading, the epithelium is of a sweat gland 
type, but surely it is less confusing to speak 
of it as a fetal or infantile type of mamm iry 
epithelium 

There is no doubt that “rests of this 
description occasionallv form the center from 

'lofiiTnf rnjebn d Cfiir u Orihop 1010 411 
• krompixhfr Vcrhandl d deut<ch Path u ( j-naek ipij 365 
'J Canctr Re^arch »gi6 1 iJj 


which breast tumors develop In this event 
the early tumor is isolated from the corpus 
mamme and forms an independent swelling 
usually superficial to the mamma The per 
centagt of these tumors is small however, 
there vvere two m the present senes both 
early cases and in both a distinctive clinical 
feature was the fact that the tumor was dis- 
tinct from the corpus mamma: 

The epithelium which lines tne ducts and 
acim remains the other available source 
One asks oneself is there any v aUd reason for 
attempting to distinguish between a duct 
and an acinar ongin'^* The lining epithelium 
IS a continuous structure, and except m the 
squamous ty^ie of the terminal ducts there 
IS virtually no structural distinction between 
duct and acinar varieties That there is a 
distinction however in respect of growth is 
evident We have made repeated allusion 
to thi faculty which the breast possesses of 
producing and regressing acinar tissue, this 
ability evidently centers m the epithelium 
which lines the terminations of the smaller 
ducts for it is from these that new acini 
pnmanly develop Judging by the degree of 
cell instabibty upon which this power must 
naturally depend, this is the region on which 
one s suspicions would fall if one argued upon 
apurelv deductive basis 
There is a structural peculiarity which 
mav be of importance in relation to this 
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.Original focus cf disease 



Fib 16 Scheme o( lymphatic dissemination m ear}> central cancer as shown 
b> platting out infected l>'mphatica 


quesUon It has been described hon the 
zone of distribution of the elastica and its 
related tissue terminates before the acinar 
region is reached it is onl> m the senile type 
of breast that the arcumacmar and inter 
acinar distribution is found and it is natu 
rally suggested that this arrangement per 
mils the deyelopment of acini during the 
functional period and that \\ hen the demand 
for acinar development is over the elastica 
extends its boundaries and so to speak 
seals up the duct cul de sacs The freedom 
from restraint which the absence of elastica 
implies suggests that the cul de sac epithelium 
might readilj extend bejond its natural 
boundaries into the parts around m fact the 
interesting hypothesis maj be put forward 
that breast carcinoma develops because the 
elastica which ought to seal the duct terrama 
tion has failed to do so We hasten to add 
that we have no direct proof at present of this 
view but from the evndence which we possess 
the supposition has a basis more secure than 
a pure hypothesis That many breast car 
cinomata develop from duct epithelium apart 
from that which lines the duct cul de sac is 
a matter of exeryday observation and one 
beyond any possibility of dispute 

If I may summarize these somewhat ram 
blmg and inconclusive statements I would 
say that whole section’ investigation has 


revealed the fact that a pnmary carcinoma 
tous change most frequently onginates in the 
epithelial tissue lining the ducts ui certain 
rare instances the tumor growth apparently 
originates in mammary rests of the so called 
sweat gland ’ tyTse hx kypothest tne un 
stable epithelial tissue of the termmal ducts 
would seem to be the most likely source 
from which a carcinoma would develop but 
of this change no confirmatory evidence has 
been obtained 

THE SPREAD OF THE DISEASE 
It seemed that a study of whole section^ 
might afford a means of investigating the 
methods of spread of the disease and m pur 
suance of this idea a large number of outline 
charts were made upon each of which the 
various points of tumor mcidence were 
located and recorded Certam facts of interest 
were noted from this study 

Let me put this question of local spread and 
permeation in the simplest possible terms 
It is conceivable that a malignant tumor 
having originated in the breast may extend 
along one or more of four different routes — 
A Along the lines and planes of fascial 
tissue or by tissue infiltration irrespec 
ti\e of any anatomical feature 
B By the lymphatics 
C By the blood vessels, 
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+ + * Deep ^rmjSiatica ttocked witti cancer ^clla 

Fig 17 Celloidm whole section of malignant breast Tbe pnmai> Jjmphatic 
dissemination has become occluded and secondar> channels are opening 

D Along the continuity of the mammary The third impression is m relation to the 
ductal system wonderful degree of immunit> which striped 

A Tissue and fascial permeation We haNe muscle enjo>s from the invasion of carcinoma 
received three distinct impressions in observ- cells Even m the most advanced examples 
mg this aspect of tumor spread The first is of the disease, cases m which the cancer is 
that tissue permeation is by no means so resting upon the pectoral muscle and the 
manifest in breast carcinoma as one had overlying fascia 15 extrensively involved, the 
imagined it to be Moreover, there is the muscular tissue either remains free from 
curious fact that the more extensive the disease or is mvaded only over a superficial 
tumor the less is the degree and extent of area of its extent It would be interesting 
tissue permeation, while in the early tumor and possibly important to explain this curi- 

tissue permeation and infiltration are more ous selective resistance of muscle 

extensive It is evident that, as the disease B The local lymphatic spread Langhans 
advances, tissue resistance is efTectivel> stun was the first to draw attention to the part 
ulated which the mammary l>mphatics pla> m con 

The second impression concerns the dis veying the tumor cells be>ond the growing 
tnbution of the lines of spread The fascial edge of the disease throughout the breast 
plane is the permeation line most frequently substance, and this pioneer work was elabo 
followed, actual infiltration of breast tissue rated and confirmed b> the classical re 

apart from fascial distribution is less com searches of Heidcnhain‘ and Stiles ^ We 

mon Even in the fascial distribution there is have, moreover, the account which the ma 
a curious selective influence for which it is jonty of textbooks give of the cutaneous 
difficult to advance any definite explanation lymph arrangements, and much is often 
Time and again it will be observed that one made of the importance of this Ijmphatic 
side of a fascial line is infiltrated while the distribution in relation to mammaiy carci- 
other side is free It is apparent that the noma the influence of the subpapiUarv plexus 
cancer cells follow the lines of least resistance, described by Sappey,’ and particularly that 
and that the distribution is largely guided by »iieidetih»in Arch r kim csir issg p 97 

the degree of tissue tension which exists **ISJy®"ULuxL^p'hauqie» p .7 
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(00 Ljmphaue invaawn) 


1 ig is J \tcn »\i 1 m « (anin>n)3 invadinc s*-in Note that the IjTnpIialic 
!: iminatsini tm th iihmimman gr>u| 



l>orlton of tlu plixtis which litjs in the sub 
artohr tissues 

It was flit tint the present investigation 
afTorded an opportunilv of recording the 
intramammarv hmplutic «;prcad and an 
indication has alreadv been given of the 


OuU nt cf tumor 



1 1R IQ Whole c-rll nciin ettion shot ing points of 
l>mphati di eminati n from tumor 



lij, o III tmmatiun ly hlood stream aiie small 
\e U eoQtain troup of cancer cells Ca c of mammary 
caranoma (X i6o ) 
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Fig 21 Section of acini showing small group of malig 
nant cells m the lumen of an acinus (X 160) 


method cmplo) ed An outline diagram of each 
breast as shown m whole section has been 
made each section was then carefully tra\crscd 
with the microscope, and each point of 
lymphatic spread was noted and allotted to 
Its appropriate place on the corresponding 
chart The results ha%c been of interest 



1 ig 23 H>T>erplasia of duct epithelium secondary to a 
locus of malignant disease (X bo ) 

Fig 24 (right) Section dlustratmg the l>'pe of cell 



Fir 22 Duct pdpilloma the structure being of the ra 
dicuiar t>'pe (X &o ) 


Let us assume that a focus of malignant 
disease has originated in a breast Lymphatic 
in\asion is an early sequel but m such an 
<arly case as we ha\c Msualized the con- 
veyance of the malignant cells by the lym 
phalics IS in a constant direction and that is 
vertically through the thickness of the breast, 



resulting from duct epithelium hy^pcrplasia Isote the 
large cell the large nucleus the acU\e mitosis and the 
tendenc> to \acuolation (X 300) 
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partiailarlj in the center of the organ and to 
the letromammarj piepectoial fasaa whence 
the distribution is in a centrifugal direction 
In nhate\er portion of the breast the pn 
mat) tumor iiia> originate this scheme of 
pnmar> central \ertical Ijmphattc distnbu 
tion IS apparent 

HatTng gamed entrance to the Kmph 
stream tumor cells endentU multiplj with 
rapidit\ 90 that in a short space of time the 
mam central lymphatics become filled and 
effectuallj plugged mth them Under the«e 
conditions the obstruction nhich now exists 
to the normal Ijmph flow results m an open 
ing up of a number of subsidiary channels 
nhch though hitherto minute m size ha\e 
existed throughout the breast tissue and 
particularly m the penductal and pen acinar 
tissues Quantities of mmute cancer cell 
groups enter these enlarging subsidiary chan 
nels and so a \ndespread and general h-m 
phatic distribution anses throughout the 
breast From what we ha\e obsened the 
more general mvasion is alwaxs secondary to 
the mv'asion of the central IxTnphatics and 
their occlusion by growing cancer plug? 

We have been particularly interested to 
observe what part (if anv) the subcutaneous 
lymphatic system plays in the dis'^eimnation 
of the disease As far as our expenence has 
gone we have been unable to detect anv 
lymphatic spread m this area E^cn m 
tumors of such an extent and so superficial 


that considerable areas of sLm were invohed 
in ulceration there was no evidence of a sub- 
cutaneous or cutaneous Umphatic flinty 
tion In certain specimen* there has been 
evidence of dilatation of lymphatic v es«els m 
the subcutaneous tusues and it seems reason 
able to assume that the dilatation has been 
m response to the do ure of the deeper 
lymphatics and it i* possible that at a late 
stage of the disease these accessorv Ivm 
phatics become the medium of a Ivinphatic 
spread but m that event the process b a late 
one and exidentlj an unusual one there was 
at l«isl no evidence of its occurrence in a 
«enes of fifh breasts representmg all degrees 
of malignant mvasion 
The cases which demonstrated the dilata 
tion of the subcutaneous Ivmphatics were 
associated clmicalh with that pachv derma 
tous condition of the sUn which m manv 
textbooks Is spoken of as cancer en cuu 
one but that the term so used is a misno- 
mer was abundantlv clear for there ivas no 
cancerous mfiltration onlv a subcutaneous 
Ivmphatic engorgement and an cedema of the 
papillarv structures of the skm 
To summarize a studv of Ivmphatic dts 
^lemination b\ the method of plotting the 
sites of mfeclion su^ests that the eailv 
lymphatic spread is through a central group 
of vessels which penetrate xerticallv throush 
the breast center on to the retromammarv 
fascia Ocdusion of the vessels follows as 
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Tig s6 The development of duct epithelium hyperplasia adjacent to focus of 
malignant disease 


the intramural deposits grow , and the derange 
ment of the lymph flow which results is 
evidenced m the opening of numerous 
secondary channels hitherto potential rather 
than active These channels enlarge and 
thereafter become the site of a widespread 
lymphatic dissemination throughout the 
breast tissue At a later phase of the disease 
the 1> mphatic invoU ement ma> be so great 
that the lymph stream is diverted through 
the subcutaneous groups, which m their 
turn dilate, >et which curiously enough rarely 
become the site of a further dissemination of 
the disease In cases of so called “cancer 
en anrasse" a subcutaneous and cutaneous 
lymphatic engorgement is the distinctive 
pathological feature, there is no evidence of 
infiltration by malignant cells 

No discussion of the mammarj lymphatics 
and the part they play in cancer dissemmation 
would be complete without reference to 
Sampson Handleys* work He believes that 
“cancer spreads on the parietal tissues by 
permeating the lymphatic system like an 
invisible annular nngivorm The growing 
edge extends like a ripple in a wider and 
wider circle, within the circumference of 
which healing processes take place, so that 
the ring of permeation at any one time is not 
a disc but a ring ” I have quoted Handley’s 

VS»mp»on Hindley Cancer o{ tbe Breast »de<l p 101 


words, as they summarize his views on the 
dissemination of the disease, and our re 
searches agree with the view which he and 
others have expressed, that dissemination 
extends by the lymphatics which arc to be 
found throughout the deep submammary 
fasaa, but we are unable to confirm his 
account of an annular dissemination by 
lymphatic permeation In contrast to his 
experience, we have found the heaviest in- 
volvement of the lymphatics in the immediate 
proximity of the onginal growth, and this 
applies to all types of disease, early or 
advanced Moreover there has been no 
evidence of the fibrosis and destruction of 
cancer cells by which Handley explained the 
freedom of the immediate vicinity of the 
tumor from lymphatic cancer deposits More 
than this we cannot say, as our research has 
not included exammation of the tissues 
beyond the confines of the breast 
The impression which these sections has 
given IS that the lymphatic invasion and 
extension are on an embolic basis rather than 
on the permeative pnnciple which Handley 
has described, there was repeated evidence 
that the mtralymphatic cells were items m an 
active circulation It has seemed to us that 
these observations cannot be reconciled with 
a purely permeative explanation of cancer 
formation 
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h Tran\f maitooafccispSir^tebnxttiatomilt naattbue tumor on^atmg 
from dact cpuhfl jo 


C Oirwnnjtwii f>\ Ot hlcoi stre-im The 
an-wer to the question Doe^ the blood 'tream 
act a a medium tor the di^ ^mmation of 
disease in carcinoma ot the brea.t^ is be^t 
p^ en b\ reference to t- igure o Here there 
L apparent be\ond mv po' ibilitv of doubt a 
clu ter ol malignant cells T\nhm the lumen 
of the blood % e^ -1 I think there can b“ no 
cntici m of the accuraev of the anatomical 
'situation The cell are al>o in a state of 
acti'c di\i-ion -o that the •‘tace ma% be «aid 
to be ••et for an actne blood dL-'“min3lion of 
the di^ea^e tTheihcr emboli of this nature 
arc capable of producui" meta_latic foci of 
di'Caso or whether a« ‘^chmidt' ‘lugge ts 
the' arc dc'tro'ed b' oi^nization of the 
en heathinc thrombus cannot b" stated from 
the e^^dcncc which we possess At the mcKi 
It can onK be said that the illu tration 
demon trates the occurrence of cancerous 
blood embo'i m cas“s ot mammarv caranoma 

D Dissemu:jhonh\il eductSMt'm Pre\aous 
to this m\esUgalion we had not <ufiiaentl' 
realized the part which th“ duct canal s' stem 
ma\ pla\ m the dissemination of the di “a-" 
When one ci'es the matter tboucht »t scent, 
reasonable to suppose that if tumor cells 
gam access to the free surface of the duct 
s%stem lhe\ ma' e\entua!l\ be dt?tnbutcd 
O'er wide!' <yrpanited parts of the interior 
and 'ct I cannot recollect an' statement m 

sJ:=-^ M B Dw'nrSfc- _r««t<fcrlUr >rse- Jfa» 9CJ 


the literature of the subject which brings out 
this point with the di tinction which it 
deserces Again I Use an illustration as the 
e'adence upon which the statement is based 
Figure is a micTophotograph showing the 
outline of a breast acinus Lnng free m the 
lumen are se' eral spheroidal shaped cells 
which can be distmgui hed from the lining 
epithelium of the aanus The shape 15 that 
of an irregular spheroid with '•anation m 
ue the staining reaction is charactenaed bj 
the eosinophOic re pon e of the cell bod' 
the nuclei show h'-pcrchromato is and mi 
tOsis — a group of features which mdicates 
the malignant character of the cells and their 
di tmction from the health' acinar tis uc It 
Is e'ldenl that these cells ha' e been borne b' 
the fluid which bathes the ducts and the 
aani that the' ha'e be n earned from some 
di tant focus mlo the recess of this acmus 
where doubtless the' will form the nucleus 
from which a fresh outbreak of duease 'nil 
dc'etop As a matt“r of fact in this instance 
the pnmar\ focus was situated m a segment of 
the brea-t far distant from that m which th“ 
acinar depo it existed 

It Is clear that this method of dissemination 
Is most like!' to take place when the ongmal 
tumor Is one growing from the free surface 
of a duct but as we shall present!' attempt 
to show duct epithelium changes of a mahg 
nant nature are such a frequent accompani 
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Fig 28 Hipeiplasia of duct epithelium \ chain of 
cells 18 invading the penductal tissue as a malignant m 
filtration (X 140 ) 


ment of breast carcinoma that the existence 
of this source must constantly be reckoned 
on The methods bj which the duct dissem 
indtion IS produced arc probably varied the 
pressure of garments, handling the breast in 
the course of examination even the contrac 
tion of the non striped muscle which is m 
corporated in the breast 

THE ASSOCIATED PHENOMENA OF BREAST 
CARCINOMV 

If anything was required to justify the 
investigation of breast tumors by the whole 
section method it will be found in the evi 
clence obtained regarding the changes which 
develop in a breast in association with the 
appearance of an original and isolated focus 
of malignant disease It would seem that 
many of us assume that the pathological 
picture ih a localized one, spreading, it may 
be, as the disease extends, yet developing 
wilhm the limits of the contmuitv and the 
permeation of the multiplying malignant 
celli, I he picture however is really a very 
different one In the average case of breast 
carcinoma what we may consider to be the 
original focus of tliscasc is only one of a wide 
spread senes of changes In fact, after study 



Fig 30 Hyperplasia oi the duct epithelium with malig 
nant infiUration of the surroundiDg tissues and the pen 
ductal lymphatics (X 60 ) 


mg the perspcctiv e one may be inclined to be 
cautious in ones use of the term “onginal” 
as applied to a peculiar section of the tumor 
for It IS difficult to place the sequence of 
pathological events vn their proper order 



Iig 30 \ single duct epithelium cell has pa«‘^d into 

the penductal tissues Note the intense cel! infiltration 
which Its presence has induced (Xite) 
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Fiff 31 ^rasfie« carcinoma Tumor anting from <fuct epithelioma There is 
a widespread hjperplasia of the duel epithelium and the extensile tumor mWtration 
has resulted from a maliiifnaRt chaose of the btiierplastic epithelium 


Neglecting for a moment hotve\er this 
more debatable aspect let us consider the 
more important of the associated changes 
grouping them as A duct changes and B , 
acmar changes 

A Duct c/iauges Cheatle has recentl> pub 
hshed a series of papers dealing with certain 
epithelial h\’p^rplasias of the duct Iming epi 
thelmm and hanng studied these tanouscon 
tnbutions it was interesting to observe what 
whole breast sections revealed of the occur 
Fence and of the distribution of such hj'per 
plastic changes 

It IS we belieie a correct appreciation to 
recognize two types of duct epithelial hyper 
plasia (i) that which is radicular in stnic 
turc provided with a vascular stem along 
which the blood supply is distributed a type 
in which the lining epithelium while greatly 
increased in surface extent is not unreason 
ably exaggerated in thicknessp (this is the 
variety m fact which forms the intraductal 
and intracystic varieties of papilloma simple 
or malignant) and (2) the non radicuHr 
type characterized by a proliferation of 
epithelial cells without any evident sign of 
supporting structure a process by virtue of 
which large extents of duct area become 
filled with syncy tial hke masses of proliferated 
epithelium 


It IS e^^de^t that any association which 
may exist between the duct epithelium pro 
liferation and an independent malignant/ocus 
affects only the second of these varieties and 
we would add that from what we have seen 
m whole breast sections, we believe the asso 
ciation to be a very close and important one 

The situation is this that m every malig 
nant breast which we investigated changes 
were apparent in the duct epithelium After 
a study of these changes and their distribution 
we felt justified in arriving at certain con 
clubions 

a T/ie changes arc not those of an ordinary 
catarrhal process — This was made clear by 
at least two features The cells at first 
small and cubical eventually became large in 
outhne polyhedral m shape with a proto 
plasm which is clear m substance and occa 
sionally vacuolated further th re is no 
evidence of the leucocytic infiltration which 
accompanies a catarrhal process 

b The changes originate in proximity to a 
malignant focus and extend centrifugally from 
Hits center This is made evident by charting 
the distribution of the duct change m a series 
of specimens The feature is at first an 
isolated one but it spreads and extends until 
in some specimens it will be found to involve 
the entire duct system of the mamma 
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Fig 3S Tie acinar structure of 1 normal breast (X60) 


c The cells are malignant While retained 
within the confines of the duct wall the cells 
proliferate and extend in the continuity of 
the canal the proliferation being often so 
intense that the central elements are deprived 
of nutrition and break down into central 
neurotic areas, the “Commedone” carcinoma 
of Bloodgood At a later stage, however, and 
under conditions which at present it is 
difficult to assess, the cells migrate from the 
intraductal space and pass into the periductal 
tissues Here thej assume the characters of 
true malignant cells, the shape alters m so 
far as the> become smaller, probabl> as the 
result of a pressure to which previously they 
had not been subjected, they coincidentally 
lose their clear and vacuolated appearance 
(probably for a similar reason), they infil 
trate the surrounding tissues, they pass into 
the Ijmphatics which arc so numerous in the 
periductal spaces and so they are distributed 
as malignant cells throughout the structure 
of the mamma 

A point of great interest is demonstrated 
m Figure 30 It is evident that these cells 
possess a propert> which exerts a harmful 
chemiotactic influence upon lymphocytes, and 
this IS manifest as soon as the cell or cells 
pass bejond the limiting tissues In the 
illustration indicated a single cell has passed 





tig 33 The transformation of aanar epithelium into 
malignant cells the process arising secondary to a focus 
of malignant disease in the breast and coincident with a 
generalued hyperplasia of duct epithelium (X 60 ) 

through the duct wall, and its advent into 
the periductal tissues has been the signal 
for an intense surroundmg accumulation of 
lymphocytic cells, a reaction which it is 
natural to assume has been in response to an 
irritative property of some description 
The relation of the duct epithelial change 
to the local focus of malignant disease is 
obscure Is the duct epithelium hyperplasia 
a phenomenon which is reactionarv to and 
dependent upon a stimulus produced by the 
already developed malignant focus, or is the 
duct change the ongmal one, the cancer focus 
being a local malignancj in a more general 
and premalignant disturbance? Various points 
may be quoted for and against each of these 
views, and it is difficult to see how confirma- 
tion on either hand can be afforded The 
impression we have received is that a local 
focus of malignanc> first dev elops A stimulus 
which has either acted m the production of 
the original forms or has arisen secondary to 
it IS afterwards carried probablj m a secre- 
tion along the duct surface, affecting the 
epithelium as it passes and inducing the 
characteristic hyperplasia, sometimes pass- 
mg slowl> and graduaU>, at other times ex- 
tending freely and rapidlj, so that the entire 
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breast duct sj stem becomes m\ ol\ ed I \tcpt 
on some such basis as this it is difficult to 
see how one can c\pl iin the cenlrtfuj,al c\ 
tension of this duct chan|;e an extension 
which IS abundantlj e\ident in man\ spcci 
mens 

The significance of duct epithelium changes 
secondarv to a localized malignant focus has 
been one of the most sinking features rexealeel 
in whole section examination \\c ha\e 
realized as ne\er before how widespread are 
these potentiall> malignant changes and the 
realization has altered our whole conception 
of the pathologj of malignant disease Cells 
far distant from the original focus and wide 
spread in their distnbution are subjected to 
a stimulus which con\erts the innocent cell 
of health) function and natural growth into 
a tissue erotic m its growth and malignant 
in Its characters Further it is impossible to 
oxerlook the significance of the fact that the 
responding element is a surface epithelium 
and therefore subject to a fluid borne or 
secretion stimulus 

B ictnar changes Reacttonar> changes in 
the acinar epithelium are as striking as 
those met with m the ducts I show j ou in 
succession two sections one illustrating the 
acinar structures of the health) breast of a 
woman of 35 jears of age and m contrast to 
it a section of acinar tissue from the breast 
of a woman of similar age but m this 
instance the breast was the site of 1 focus of 
cancer The section illustrated was removed 
from a portion of the breast distant from the 
original tumor b> a considerable area and 
moreover it was Iroin a segment which 
showed no naked e>c evidence of disease 
The tissues art show-n in a corresponding 
magnification (60 diameters) in order to dem 
onstrate how striking are the distinctions 
and It is apparent that the acini related to the 
malignant breast are undergoing a change 
bj which the lining epithelium is being con 
verted into cells endowed with the charac 
tenslics of malignanc) The cells have pro 
liferated so as to distend the acini thc> are 
of the large nucleated dear protoplasm type 
the nuclei show hj'perchromatosis and irregu 
lar mitosis in places the aunar basement 
membrane is invaded and the celb have 


passed into the surrounding tissues where 
thev have behaved after the manner of 
malignant cells 

Jbe picture IS verj similar to that described 
m relation to the duct changes and the in 
ference which we draw is similar that the 
acinar cell change k a response to a stimulus 
earned throughout the ducto acinar sjstem 
probabU through the medium of a secretion 

There are various modifications of the 
process it mav be that the altered acinar 
cells arc not of the large clear type but of a 
small round celled tvpe but the process 
remains the same — the conversion of acinar 
epithelium into a tissue with the characters 
of the full) malignant tjpe a change which 
ma> be widespread throughout the mamma 

susniARV 

1 WTiole sections of the breast afford an 
excellent opportunit) of studjmg the com 
plete mammarj picture of breast carcinoma 

2 Studies of the v^rgma! marital and 
senile breasts demonstrate the activit) of the 
acinar epithelium the epithelium which lines 
the cul <Je sacs of the terminal ducts 

t T he activ ities of proliferation and retro 
grcssion of the acmar epithelium are related 
to (he arrangement of the clastica for in the 
breast which is ph)siologicall> active the 
elastica does not enclose the duct termina 
tions while m the senile breast it extends «o 
as to seal up the duct tcrimnation 

4 The classification of malignant breast 
tumors i> unsatisfactory and the difficult) is 
increased because several different t)pes of 
tumor may occur in one breast 

5 Lvmphatic dissemination of malignant 
tumor Is bv a V ertical group of central h m 
phatics which extend centnfugallv m the 
deep fascia later mtramammar) l)mphatics 
open up There is no evidence that the sub 
cutaneous l)mphatics pla) a part m the 
dissemination 

6 Other sources of dissemination are the 
blood vessels and the duct s)stcm 

7 A localized malignant tumor is associated 
with widespread secondary changes in the 
duct and in the acinar s)stem these taking 
the form of an epithelial proliferation which 
ultimately becomes malignant 
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PERU ONI ns, AN EXPERIMENT \I S1UD\ 

By\TRNONC DU id MD CincA(0 


I N a critical review of ii.ooo cases of gtn 
oral suppurative peritonitis occurring in 
the leading German clinics during the 
last 30 >ears Kirschner (10) shows that the 
general mortality has fallen enormously 
Considering all causes it has dropped from 
87 5 per cent in 1895 to 30 per cent in 192^ 
In general peritonitis following appendicitis 
the mortality has fallen from 8-, per cent in 
1895 to 20 per cent in 1924 A corresponding 
decrease m mortality in general peritonitis 
from practically all causes has occurred ex 
cept in postoperative peritonitis in which the 
mortality is still v ery high T hese figures 
m a general way correspond to the improved 
mortaliU statistics found m reports from our 
own country and England 
This marked reduction in the mortality 
rate of general peritonitis is m most part due 
to early diagnosis early speedy and non 
traumatic operation which aims to eliminate 
the source of the infection, establishment of 
drainage when necessary and proper after 
treatment which includes in this country 
Fowlers position and maintenance of fluid 
balance, stomach lavage and in certain in 
stances the establishment of an ileostomy 
While improvement in diagno'sis and tech 
nique may still lower the mortality it seems 
probable that a further decrease in the death 
rate will beintimately concerned with a better 
understanding of the physiological and patho 
logical processes inv oK ed in general pen lorn 
tis These problems are extremely complex 
and involve many phenomena not well under 
stood That we are dealing with an infection 
of a cavity the surface of which equals that of 
the cutaneous surface of the body makes it 
evident that the questions of toxTmia and 
septicaemia arc alw ay s in the fore in estimating 
the causes that lead to a fatal termination 
The absorption of bacteria and toxins from 
the pcnloneum with subsequent damage to 
the vasomotor apparatus and the possible 
eiTect on the production of paraly tic ileus may 
be weighed against the local effect of the 


bactena and their toxins on the bowel with 
the establishment of a paralytic ileus^ portal 
stasis and circulatory failure Many other 
complex problems present themselves In 
general these problems may be listed as to the 
question of absorption of bacteria and toxins 
from the peritoneal cavaty the problem of the 
production of paralytic ileus and its influence 
on mortality and finally the questions in 
\olved in the early circulatory failure so often 
observed m general peritonitis Some light 
may be thrown on the general picture by a 
studv of isolated problems that go to make up 
the w hole 

The object of this communication is to re- 
view the work done on the problem of absorp 
tion from the peritonei cavity, and to present 
some experiments bearing on the subject of 
the passage of bacillus coli from the pento 
neum These experiments may indicate by 
analogy some of the processes w hich take place 
in general peritonitis 

ABSORPTION OF FLUIDS FROM THE PERITONTUM 

In a study of the absorption of fluid from 
serous cavities Dybkowsky (7) m 1866 ob 
served that then was an interchange of fluids 
between the blood stream and fluid in the 
pleural cavity whereas solid particles were 
largely taken up in the lymph spaces Ma- 
gendic (14) observed that absorption of fluids 
from the pleura was more rapid if the volume 
of circulating blood had been diminished 
From an experimental studv on the absorption 
of fluid from the intestine Heidenhain (9) 
believed that vital characteristics of the cells 
influenced absorption of fluids into the blood 
stream Following this work one of the most 
fundamental experimental studies was made 
by Starling Tubby Matthes and Leathesm 
(12, 16 and 21) They found that the ab'iorp 
lion of fluids from the pleura and pentoneum 
obeyed almost entirelv the laws of osmosis 
and that it vv as not necessarv to assume a v ital 
character of the cells Hypertonic solutions 
in the peritoneum increase m amount by 
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alsorption oI fluid from the blood antQ the 
intrapentoneal solution beoinies isotonic 
i^hen slow absorption takes place Hv’potonic 
solutions on the other hand are rapidh ab 
sorbed into the blood stream Isotonic solu 
tions \arv in the rapiditj of their absorption 
some being rather rapidh absorbed at first 
mth a marked '^econdan slowing of absorp- 
tion ^^h3e others as normal blood serum 
are absorbed \ en sIo\ d) and maj be taken up 
bj the hrophatics To a Jester degree after 
the death of an arumal the absorption of fluid 
solutions from the pentoneum obe^ the laws 
ofo mo is (LePIa% and Ma% 

Clairmont and Haberer (4) studied the ab 
sorption of -ugar and potas«ium iodide from 
the pentoneum into the blood stream and 
their appearance in the unne Dningofihe 
intestines b\ c^^sceratlon retarded the ab 
sorption Increa'^e of pen'taLia increased the 
rate of absorption Pnma (ro) substantiated 
this ob-^ei^ation finding that the absorption 
was increased one fourth to one half and that 
no difference ^as observed between mecham 
cal or chemical stimuli in increasing penstal 
sis Heal-oshowedexpeninentall} thatopen 
ing the abdomen decreased the absorptive 
power of the pentoneum Clairmont and 
Haberer imtated the pentoneum with croion 
oil turpentine stomach contents and bje 
and found the rate of absorption of potassium 
iodide from such a pentoneum gre3tl> in 
creased In a fulh dev eloped pentoniUs the 
rate of absorption was defimtel> slowed If 
bvTJertomc gluco-c was injected into the pen 
toneum the ab-J3iption of potas lum iodide 
^cas not slowed These authors attempted to 
exclude the diaphragm as an ab«orptive area 
b\ painting it with collodion and found under 
such conditions that the secretion of potassium 
iodide in the unne was much dela> ed 

Achard and Gaillard fi) have «hown that 
the higher the molecular weight of orgamc 
materials in the pentoneum the lower will be 
the rale of absorption into the blood Dan 
lel'en (6) concluded as the result of expen 
mental work that crvstalloids are absorbed 
from the peritoneum through theblood stream 
and that colloid substances are absorbed 
from the hmph "pac^ Fleisher and Loeb 
(8) performed nepbrectomj or bgated the 


renal vessels and found an increased Osmotic 
pres ure of the blood and an increased rate 
of absorption from the pentoneum Tbej 
found no direct relation between diuresis and 
absorption from the pentoneal cavitj Perti 
neiit to these obsen ations Starling points out 
that the osmotic pressure of b’ood proteins is 
rdated to the absorption of fluid b) blood 
vessds in that increasing protein concentra 
tion of a pentoneal saline solution reduces the 
absorbing force to the b} drostattc pressure in 
the capillanes when absorption ceases 

Bolton (2) conc’uded from hi> work that 
colloidal d) es indiffuslble outside of the bodv , 
pass through the peritoneum and capUIarj 
wall bj diffusion directlj into the blood but 
<lovrer than crvstalloids Colloids of a large 
molecular weight pass through much slower 
and It IS probable that albuminous molecules 
are unable to do so Klan (it) states that 
toxms of low concentration arc absorbed 
rapidl) from tbe pentoneum and that con 
versel> tonns of high molecular weight are 
absorbed \ei> slowlv into the blood 

PASSAGE OF SOLID PARTICLES FPOU TBZ 
PZRJTOVEDU 

It has been known that solid particles are 
taken up b> the l>Tnpbatics m the pentoneum 
and are cither earned to the retropentoneal 
glands, or through the diaphragmatic Ivm 
phatics to tbe mediastinal glands and into the 
tboraac duct or are absorbed in the Ijm 
pbatics empt>nng directlj into tbe thoraac 
duct It was at first supposed that this absorp- 
tion took place through stomata between the 
endothehal cells of the pentoneum, but Musca 
tello (17) demonstrated that tbe so-called 
stomata were artefacts ^fcCaIIum (13J 
contends that the endothehal surface of the 
pentoneum is continuous and that particles 
passing through it are taken up b> phagoa tes 
which propertj may be shown by Ij mpb cell 
or the endothelial cells of the pentoneum- 
The mechamcal effect of r^piration has a 
great influence on the passage of particular 
matter through the pentoneum and this maj 
be demonstrated b) establishing artificial 
respiration in a recentlj killed animal 

Cunmngham (j) injected lamp-black *otra 
pentoneall> in cats In 3 minutes it could be 
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demonstrated in the mediastinal glands In 
5 to 10 minutes some ph igocytosis had taken 
place tn stlti D\idcnce was presented to show 
that the particles were passing through the 
cytoplasm of the l>mph cells and not between 
the cells 

Bolton injected silver nitrate solution into 
the peritoneal ca\it> of cats and found that it 
passed eKclusivel> through the lymphatics, 
and that the force of respiration greatl> in- 
creased the rate of absorption 

PASSAGE or MICRO ORGANISMS THROUGH THE 
PEPITONEUM 

Thiele and Lmbleton (22) injected micro 
organisms into the peritoneal cavity and found 
that they appeared in the thoracic duct chyle 
m 2 to 10 minutes If the thoracic duct had 
been previously tied, no orgamsms were 
found in the blood stream 

Pciber (19) injected bacteria into the pen 
toneum and describes their rapid appearance 
in the blood stream, followed by a period 
when only a few bacteria were found Salt 
solution injected with the bacteria or irriga 
tion of the peritoneal cavity with normal salt 
solution, favorstherapidity of their absorption 
He was unable to show changes in absorption 
which were influenced by posture of the body, 
as for example, in Fowler’s position 

Danielsen found that bacteria injected into 
the peritoneum appeared in the chyle but 
were not present m the blood stream if the 
thoraac duct had been divided Buxton (3) 
found that typhoid bacilli injected into the 
pentoncum appeared m the blood quickly 
and were present in largest number 5 to 15 
minutes after their injection, but were still 
present m the blood m decreasing numbers 
after an hour Wells and Johnstone (24) con 
ducted experiments in which bacillus coli and 
streptococci were injected into the peritoneal 
cavity They found great quantities of micro 
orgamsms in the thoracic duct after 15 min- 
utes, but m decreasing numbers m an hour 
Blood cultures were practicalK all sterile 
cv cn though the thoracic duct w as untouched, 
showing, m Well’s and Johnstone's opinion, 
that the bacteria used did not live in the blood 
stream Thc> felt that proof had not been 
advanced that bacteria were absorbed directly 


into the blood strcim from the peritoneal 
civity Twort ('23), in similar experiments 
found the bactcri i m the anterior thor icic 
gl inds and occasionally in pleural fluid Ihc 
submaxillary and submental glands remained 
sterile Injection of oil into the peritoneum 
IS to 30 minutes before injection of the bac 
ten i made no diflcrencc m the results 

LVrrRlMEMS 

Our experiments are concerned with the 
passage of bacillus coli from the normal pen 
toneum, from the pentoncum which is under 
going different grades of pcntomtis, and from 
the peritoneum which contains a transudate 
Healthy adult dogs of medium size which 
had been fed on a fat diet were used 

Passage of bacillus coli from the normal 
peritoneum The questions involved arc 
whether the bacillus coil injected mtrapento 
ncallv IS taken up bv the lymphatics alone, or 
whether it passes dircctlv into the blood 
stream as well 

Cxpcnmtnt I The thoracic duct was exposed in 
the neck and divided The femoral artery was cx 
posed and divided, the distal end heated and the 
proximal end closed \s ith a vessel clamp so that blood 
could bo obtained for culture Control cultures of 
I cubic centimeter of ch>Ic and $ cubic centimeters 
of blood were sterile Twenty cubic centimeters of a 
bouillon culture of bacillus cob were injected mtra 
pcritoncally through a trocar inserted mid\\a> be 
tween the symph>si 3 and cnsiform 
DaciUus coll injected at to 10 
Chyle 

xo 14 itcrile 
10 18 I colony 
10 21 many colonies 
to 27 many colonies 
10 29 8 colonics 
1032 many colonics 
34 43 colonies 
10 41 I colonv 
10 ss 14 colonies 

This experiment and others giving substan 
tiallj the same results show that the bacillus 
coll IS taken into the blood stream directlj , 
as well as into the Ivmphatic system, unless 
Ij mphatic channels arc present on the left side 
of the neck which allow the baallus coli to 
gam entrance into the blood through them 
io establish conditions that would decide this 
point not onl) was the thoracic duct divided 


Blood 

xo IS sterile 
xo 22 X colony 
xo 29 12 colonies 
xo 36 5 colonies 
xo 39 2 colonies 
10 18 slcnlc 
10 56 sterile 
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on the left side, but the subclavian, innomi 
nate internal and external jugular v eins were 
ligated on both "ides of the neck in 3 dogs 
Expenment I «as repeated uith the same 
results sho\nng that the pre«ence of colon 
baalU m the blood stream was not due to their 
entrv through 1\ mphatics in cither the right or 
left side of the ne^ 

The question as to whether the baallus coli 
was first taken up b) the portal arculation 
and then gained access to the general arcu 
lation was next con idered 

Experiment 2 Part of the right lobe of the luer 
in a medium ued dog nas extrapentooealized b> 
drawing it outside of the abdomen through a right 
rectus inosion and sewing the peritoneum around 
it so that It b} on the anterior abdominal wall 
The remaining la\ers of abdomen were closed 
around it The thoracic duct was dmded and the 
femoral arterj was prepared as in Experiment I 
Control cultures of 3 cubic centimeters of femoral 
arterul blood i cubic centimeters of liver blood 
obtained b) shaving offapiece of Lveranda pirating 
the blood into a sterile pipette and 1 cvbic cenu 
meter of chvle from the thoraoc duct were stenle 
Twent> (.ubic centimeters of a 14 hour bouillon cul 
ture of bacillus cob were injected intrapentoneal 
]) as in Expenment I 

Bacillus cob injected at to 50 
Ch) le Blood 

10 5S stenle 10 57 sterile 

1 1 03 countless 

1 1 03 countless colonies 1 1 03 3o colonies 
XI 07 countless colonies xi lodocolomes 
XX 10 countless colonies xi 3 t 15 colonies 
II 35 countless colomes x i 39 3s colonies 
1x46 countless colonies 114849 colonies 
ir 52 man) but fewer 
13 03 16 colonies 

Liver blood 

10 57 sterile 

XI 02 X3 colonies 

11 oS 35 colonies 
11 0 4 colonies 
II 37 3 colonies 
XI 43 10 colonies 
ix 54 X colony 
13 oS 4 colonies 

This same expenment was repeated pieces 
of h\er bemg taken which were ground and 
cultured Two to four colonies of bacillus coli 
were obtained from each cube of liver tissue 
which was about three fourths of an inch 
square 

The same experiment was repeated exc^t 
that the spleen was extrapentoneahzed The 


blood from the spleen show ed i to 3 colonies 
of bacillus coh in 2 to 3 cubic centimeters of 
blood to 8 to 40 colomes obtained from 
S cubic centimeters of femoral artenal blood 
The time of appearance of bacillus coli in the 
blood of the li\ er and the spleen was about the 
same as the time of its appearance in the 
femoral blood 

These expenments m which baallus coli 
was injected intrapcntoneallj and subse 
qucntl> appeared m the ch> le, penpheral blood 
stream Iner and spleen, demonstrate that 

1 The bacillus coll appeared in the cbjle 
from the thoraac duct in 3 to 12 minutes the 
maximum number occurring from 30 to 43 
minutes after its intrapentoneal injection 
when it began to decrease in numbers 

2 Baallus coh appeared in the penpheral 
blood in 12 to 18 minutes reaching a man 
mum in about 20 minutes after which it 
tended to decrease m number 

3 Bacillus coh appeared in the liver tia«ue 
and blood from the hver and spleen at about 
the same time the micro-organisms appeared 
m the general blood stream There appeared 
to be more micro organisms in the penpheral 
blood stream than m the liver or spleen 

4 Evidence i» presented that baallus coh 
IS taken up directlj into the blood stream 
from the pentoneum as well as directly into 
the Ijinphatics It appeared earlier m the 
ch>lc and in greater numbers per unit of 
measurement 

3 After the first rapid appearance of the 
micro-orgamsms in the blood and chvle the) 
seemed to decrease in numbers 

Passage of bacillus coh from the inflamed 
peritoneum The next question investigated 
was whether pentomtis would influence the 
passage of baallus coh from the pentoneum 
In order to establish different grades of non 
infectious peritonitis varving from a hj-per 
jcmia to a well developed plastic exudate we 
used intrapentoneal injections of turpentine 
emulsion After the turpentine injections 
barbital was giv en h> podermicali) to keep the 
animal comfortable The results of these m 
trapentoneal injections of turpentine were as 
follows 

i Twentj cubic centimeters of a 50 per 
cent turpentine emulsion injected intrapen 



DV\1D FUvnX-'MTl'^ v\ i:\umuMU 


tonejU^ i pU'‘K pectto i-^ 

wnlh tLOTKe fcyperttiii l vi cxrxl uv* 
panetal p«in oces-m o iht 

intes-tuial kop^ aiia Iron ::oo to >cc cub’«. 
centinie*’e’^ o bloody £>jd in tbt. jHntou»l 
ca\nt\ Pamljwic Co a-' wj.'- ro* o^rvcvl i\ 
an% expermect 

1 Tea cub c ceritiraeter«. o[ \ ^ pet cx.ul 
lurpenUae era Jsioa laiecied intr\ptntoiK \U\ 
m tevfc the upper and lower nbdonitn u^uilK 
cau-eda mark^ plastic pcnloniU'^ m ^4 hourv 
v.hicbwaausuaU\ nonfat \1 though the \mm\l 
became apathetic and s^ick 

3 Ten cubic centimeter' ot a 4 pir ciut 
turpentine emulaion injected mtnptntoni ilh 
7 da^b and 1 da\ before the jKt-'tmorttm 
U'uall\ caused a h\'perTnuc pentontum with 
some blood\ fluid and a sbght photic exud iti. 

4 Tin cubic centimeters of a «, per itnt 
turpentine emulsion injected intrapenloni i\K 
one week before the postmortem \i>\ii\\\ 
showed but a «ihght htperamn of the pin 
toneum 

The passage of baallus coU into the Km 
phalics and blood stream from the pcntoiutim 
wbch vras the seat of an inflammator\ proi 
ess was next studied 

Exp nment j Fort> eight and twent) ^o«rhollr^ 
before the experiment lo cubic centimeters of ft s inr 
cent turpentine emulsion were injected into the up 
per and lower peritoneum On the morninj. of tlu 
etperiment a small laparotom) incision was mndi 
and a trocar was inserted between intcslnnl linijii 
The abdominal wall wastightlj closed m hjirn 
around the trocar Ihc thoracic duct wa^ dividid 
and the femoral arter> w as exposed ns alrctid) di 
scribed Control chjlc and femoral nrtcrml bUmd 
were sterile Twenty cubic centimeters of ft at hour 
bouillon culture of bacillus coh w ere injected thnmt,li 
the trocar into the peritoneum 

Bacillus coll injected at 10 27 

Ch>le BlcMjd 

10 31 sterile 10 33 sttriU 

lo 37 sterile 10 33 stirlh 

lo 44 sterile xo 46 sttrUi 

10 52 sterile 10 5a sipnh 

10 S7 sterile 10 59 sttrfh 

At postmortem there wns i imrkttl p!ii‘dl< 
peritonitis with 300 cubic ctnlmuUrH of 
bloody fluid m the pcritoncnl ciivUy ( tiUiiri 
of this fluid showed a rich growth of hiillliiH 
coll The parietal and visccrd pirltomiim 
was hypericmic and covered iwlli fhhh 
plaques of fibrin 


tlwU Uh'ud 

10 lo^tinU 10 VI <tidU 

10 1 1 \i\N v\dnnU'» VO \7 ‘Vlvtlh'- 

10 ai iium lolmih-i to t hIuDi' 

10 27 muw udonh'* 10 sh’^'Uilh 

10 31 n\«v\ voh'nU'< 10 37 xtulh' 

to tj miuw uiionliA lo 31 'ittilh 

10 somuiv culimU^ ii 00 ulutto 

10 so dimluKhluj, munhir 

11 03 dlmhildduK inuulKr 

WwtmuTlun ahnwid loo uihh ii'iilhiii h'r>* of 
bluudv iHiUowciil tUild (uul \U) i^lljhl lihdiuiU'* ix 
uditi 

I xpfrmrnt 3 Tu three doj,-! liiw luj, 11 ]i\ pt rn inhi 
of the \iultumuiu, 1ml with no llutil or (dnluons i x 
udftti, lh« piis'iiiki ot hiuHhix toll Iroin Ihe lurl 
tomiim wiiH Htuiliul llir ItUmtl rnnidnetl nlirlh In 
nil 3 nulmnls tullowlnj, the liilriinirlioiiiid 
of hurtUux ( olh Iml hi 9 nt the nninuiU Iho < hv h 1 on 
(idiud thu nsiuil uuiuher of luiitlU loU In Dm 
runidnliu mdnuil hoDi hhind luul ilwln wi ro uti rHi 
1 lio (h Inh’i of only onm xperliin nt will ho kU« n 

I our iliijn and ono day Ik (ore Die exprilim n( Die 
dot^ rueWed to luhic ((uDimlim ol 3 |ki lent 
lur|i(nl(m einuUlon lntrii]K rltoin idly 'l)iroiiy)i n 
Rmiill Inparotoniy wound Dio (od of a Iroior ukh 
I nsirlicl lulu Die deiilh ol the ( id dr i»iu ol Dmiihoi 
I tit ftl»<lumtn wnn iloieil tljliDy In Invun nround Die 
tro<«r Ih< Diornrh do(( wan dlvldi d niid tlie fi in 
oriil ftrtiry wio» i x|>o*Kd iih In fonm r « xpi ilim hIh 
A HMilrol riiUur< of diyle iitid Idooil wii« nlirlli 
I wriity rubfi rt iitlinrirrH of a 2 1 hour liotilllon 1 id 
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ture of bacillus, coli were injected through the trocar 
into the peritoneum 

Bitillub coll injected at i 


Ch> le 
10 20 sterile 
10 34 3 colonies 
10 40 sterile 

10 52 sterile 

11 01 manv colonies 
II 07 man\ colonies 
II 17 mam colonies 
II 22 2 colonies 


Blood 

10 31 sterile 
10 42 stenle 
10 46 sterile 

10 32 sterile 

11 04 stenle 
II 10 sterile 

I 20 stenle 
1 22 stenle 


\t postmortem the peritoneum showed a slight 
haperamia but no hloodc fluid or plastic exudate 


We ma> conclude from these expenmenls 
that 

1 In a well des eloped plastic penlomtis 
with bloodv pentoneal fluid caused by the 
injection of turpentine into the penioneum 
of dogs the passage of colon baalli into the 
1\ mphatics or blood stream is practically ml 

2 \\ here the peritonitis is clueflv show n b> 
hjperxmia and bloody mtrapentoneal fluid 
with a slight amount of plastic exudate the 
colon bacilli are usually taken into the chyle 
through the ly mphatics but the blood remains 
sterile when the thoracic duct has been di\ ided 

3 When only hyperamia without gross 
exudate m the peritoneum is present following 
the mtrapentoneal injection of turpentine 
colon baalli are usually taken into the chyle 
through the lymphatics but the blood is sterile 
when the thoraac duct has been divided 

4 All of the factors present in these ex 
penmental types of peritonitis which pre 

V ent the passage of baallus colt into the blood 
stream or into the lymphatics in sev ere plastic 
peritonitis art not known but the most im 
portant one to consider is the injury to the 
pentoneum and blood ' essels by an iriflamina 
tory agent which produces hyperemia sero 
sangumous and plastic exudate These prod 
ucts of inflammation are identical to those 
found m bacterial pentomtis It may be fair 
to assume by analogy therefore that the 
frequent fatal outcome in general pentomtis 
with plastic exudate is not due to the passage 
of micro organisms from the pentoneum 
through the hmphatics or directly into the 
blood stream 

The last problem studied concerns the m 
fluence of a pentoneal transudate on the 
passage of baallus coli from the pentoneum 


It has been suggested by several invesli 
gators that general peritonitis should be 
treated by the mtrapentoneal injection of 
hypertonic glucose solution on the principle 
advanced by Wnght in the treatment of in 
fected wounds by hypertonic solutions with a 
consequent lymph lavage Narat (18) re 
ported unusual benefit m the treatment of 
experimental peritonitis by the mtrapentoneal 
injection of hypertonic glucose solution As 
has been stated Starling and his assoaates 
established the fact that the laws of osmosis 
govern the interchange between mtrapento 
ncal hypertonic solution and the blood The 
increase m volume of a hypertonic solution m 
the peritoneal cavity continues until the hy 
pertomc solution becomes isotonic when it 
is slowly absorbed These facts have been 
corroborated by manv observers Narat says 
that a rabbit can tolerate 1/50 of its body 
weight of 20 per cent glucose solution which 
m an hour has increased its volume to 89 
cubic centimeters and m 3 hours to xio cubic 
centimeters 

In estimating what amount of hypertonic 
glucose solution a dog could tolerate intra 
pcntoneally we gave 2 dogs mtrapentoneally 
too grams of glucose dissolved in 240 cubic 
centimeters of water They both died the 
same day with muscular twitchmgs frothy 
mucus m the lungs and throat, and concen 
Irated unne which contained sugar, blood 
and albumin The intestines w ere contracted 
and contained bloody mucus The peritoneum 
was hyperaimic and contained 775 and i 000 
cubic centimeters respectively of blood stained 
fluid the sugar content of which was 8 per 
cent and 4 3 per cent respectiv ely The blood 
sugar was 666 and 382 respectively 

On further investigation wt found that a 
medium sized dog would stmd the intra 
pentoneal injection of 50 grams of glucose 6s 
solved m 90 cubic centimeters of fluid One 
hundred grams of glucose dissolved m 12S 
cubic centimeters of fluid given mtrapen 
toneally would not kill the dog if after injec 
tion mtrav enous isotonic salt or glucose solu 
tion were given or if the dog drank large 
quantities of water 

Eipertmenl 6 A medium sized dog was given *5 
cubic ccDtimetets of 50 per cent glucose solution 
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mtrapentoneally 12 hours before the experiment 
The thoracic duct divided and the femoral 
arter> exposed Control ch> le and femoral arterial 
blood each contained one colon>, which was not 
bacillus cob Twentj cubic centimeters of 24 hour 
bouillon culture of bacillus cob v, ere injected intra 
peritoneal!) 

Bacillus coh injected at 11 44 


Chvle 
II 51 stenle 
II S3 stenle 

11 57 stenle 

12 03 128 colonies 
12 10 960 colonies 
12 20 2240 colonies 
12 30 countless 


Blood 
II 56 9 colonies 
11 57 I colony 

11 59 400 colonies 

1 2 05 800 colonies 
12 14 1920 colonies 
12 22 countless 
1232 countless 


Postmortem examination showed a h>peracmia 
of the parietal and visceral peritoneum with 300 
cubic centimeters of bloodi fluid in the pentontal 
cavit) 


Two other dogs were studied m the same 
way with the same result, each animal giving 
a verj abundant growth of bacillus coli from 
the divided thoracic duct and from the pe- 
npheral blood stream To theend of the e'tpen- 
ment, 45 minutes after the intrapentoncal 
injection of bacillus coli, there was no ten 
dencj for the micro organisms to dimmish m 
number in either the chyle or in the blood 
We may conclude from the«e experiments 
that the bacillus coh injected into thepenlo- 
neum, which contains a transudate formed by 
the previous injection of hvpertomc glucose 
solution, passes rapidly into the lymphatics 
and into the blood stream The number of 
organisms appearing in the thoracic duct and 
blood under these condition's is much greater 
than that found from the normal peritoneum 
Whatever benefit hvpertomc glucose solution 
ma> havein the treatment of peritonitis, it 
IS probably not due to the inhibition of the 
passage of micro organisms into the blood and 
thoracic duct lymph 


CONCLUSIONS 

I Evidence is presented that colon bacilli 
piss directly into the blood stream as well as 
into the lymphatics from the normal pento 
ncum 


2 A well developed plastic pentomtis pre- 
vents the passage of bacillus coh from the 
pentoneum into the blood stream or into the 
lymphatics emptying into the thoracic duct 

3 Lesser grades of pentomtis prevent the 
passage of bacillus coh into the blood stream 
but usually do not prevent its passage into 
the K mphatics 

4 Colon bacilli, injected into the pento- 
neum w hich contains a transudate, pass rapidly 
and m great numbers into the chyle from the 
thoraac duct and directly into the blood 
stream 

By analogy we may assume that in a 
well developed genual infectious pentomtis 
bactena do not pass directly into the blood 
stream or into the lymphatics draining into 
the thoracic duct, and that the major problem 
in pentomtis does not concern itself with the 
development of a septiczemia 
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turc of bacillus, cob were injccteil through llw. Itucat 
into the peritoneum 

Barillu'^ coll injcclcil at to i6 


Ch\ic 
ro 20 sterile 
10 34 3 colonies 
10 40 sterile 

10 52 sterile 

11 01 mans colonies 
II 07 mans colonies 
1 1 17 mans colonies 

2 colonies 


Isloo 1 

to 31 slrnlc 

10 43 slenlft 
to 46 sterile 
to 32 stenle 

1 1 04 sicnte 
1 1 to stenle 

I 30 stenle 
I 33 stenle 


\t postmortem the peritoneum shossed a slikht 
hspenmia but no bloods fluid or plastic exudate 


Wc mas conclude from these expenments 
that 

j In a well dcselopcd plastic pentomtis 
snth blood\ pentoneal fluid caused b\ the 
injection of turpentine into the peritoneum 
of dogs the passage of colon baalh into the 
l\ mphdUcs or blood stream is practicall> ml 
2 Where the pervlomiis is chiefly shown bj 
Inperajma and bloody intrapcntoneal fluid 
with a slight amount of plastic exudate the 
colon bacilli are usuallj taken into the ch)le 
through the Ixniphaiics but the blood remains 
stenle when the thoracic duct has bcendu ided 
j \\hen onl> hjperTnua ssithout gios> 
exudate m the peritoneum is present followng 
the intraperitonc-il injection of turpentine 
colon baalh ate usualK taken into the ch>lt 
through thel>mphatics but the blood is sterile 
when the thoraac duct has been disnded 
4 All of the factors present in the^e ex 
perimental l\pe^ of peritonitis which pre 
\ent the passage of bacillus coh into the blood 
stream or into thel>mphatKsin sex ere plastic 
peritomlis are not known but the most im 
portant one to consider is the injurj to the 
peritoneum and blood x essels b) an inflamma 
tor> agent which produces h>perxmia sero 
sanguinoua and plastic exudate These prod 
ucts of inflammation arc identical to those 
found in bacterial pentomtis It max be fair 
to assume b) analogy therefore that the 
frequent fatal outcome in general pentomtis 
with plastic exudate is not due to th« passage 
of micro organisms from the peritoneum 
through the lymphatics or directly into the 
blood stream 

The last problem studied concerns the m 
fluence of a pentoneal transudate on the 
passage of baallus coU from the peritoneum 


It lias been su^csted by sexcral inxesU 
j,ators that general pentomtis should be 
trciteil bj the intnpcntoncal injection of 
hypertonic glucose solution on the principk 
adx anted bv Wright in the treatment of in 
fcctcd wounds by hypertonic solutions with a 
consequent lymph laxage Narat (18) te 
ported unusual benefit in the treatment of 
expenmental pentomtis by the intrapcntoneal 
injection of hypertonic glucose solution As 
has been stated Starling and his assoaates 
established the fact that the laws of 0 mo is 
govern the interchange between intrapento 
ncal hypertonic solution and the blood The 
increase m xolume of a hypertomc 'solution in 
the peritoneal cwty continues until the hy 
pertonic solution becomes isotonic when it 
IS slowly absorbed These facts have been 
corroborated by many obst^\e^^ Narat sais 
that a rabbit can tolerate 1/50 of its body 
weight of 20 per cent glucose solution which 
m an hour has increased its xolume to 85 
cubic centimeters and m 3 hours to no cubic 
centimeters 

In estimating what amount of hypertonic 
glucose solution a dog could tolerate intra 
penlonealK wegaseadogs mtrapentoneallj 

00 gr uns of glucose dissoK ed m 240 cubic 
centimeters of water They both died the 
same day with m^^cular twitchings, frothi 
mucus m the lungs and throat, and concen 
trated urine which contained sugar blood 
and albumin The intestines were contracted 
and contained bloody mucus Theperitoneura 
was hyppremic and containid 775 and 1,000 
cubic centimeters respectu ely of blood stained 
fluid the sugar content of which was 8 per 
cent and 4 3 per cent respectively The blood 
sugar was 666 and 'jSs lespectixely 

On further investigation we found that a 
medium sized dog would stand the mtra 
pentoneal injection of 50 grams of glucose dis 
solved in 90 cubic centimeters of fluid One 
hundred grams of gluco e dissolved m 125 
cubic centimeters of fluid given intrapen 
toneally would not kill the dog if after mjec 
tiou intravenous i^otomc salt or glucose solu 
tion were given, or if the dog drank large 
quantities of water 

Experiment 6 A medium si ed dog was given 33 
cable centimeters of 50 per cent glucose solution 
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turc of bnciUus coli were injected through the trocir 
into the jientoneum 

Ricillus toll injcttcd it to ' 


t hjlc 
ro g fetcrik 
10 34 3 colonics 
10 40 sterile 

10 sj bterite 

11 01 man\ tolonies 
1 1 07 man\ colonies 
II 17 mam colonies 

I 2i 2 colonies 


Hlood 

10 31 sterile 
10^2 sterile 
10 46 sterile 

10 52 stenie 

1 1 04 stenie 
11 10 stenie 
1 1 20 stenie 
1 1 22 stenie 


\t postmortem the peritoneum showed a slight 
fnperKmia but no bloody fluid or plastic exudate 


W e m'l^ conclude from these experiments 
that 

1 In a well detelopetl plastic pcntomtis 
with bloody ptntoneal fluid caused b> (he 
injection of turpentine into the peritoneum 
of dogs the passage of colon baalli into the 
lymphatics or blood stream is practically nil 

2 W here the peritonitis is chiefly shown by 
hyperemia and bloody intrapentoneal fluid 
with a slight amount of plastic exudate the 
colon bacilli arc usually taken into the chyle 
throujjh the ly mphatics but the blood remains 
sterile when the thoraacduct has beendiyided 

3 YYhen onU h^pc^a^mla without gross 
exudate m the peritoneum is present follownng 
the intrapentoneal injection of turpentine 
colon bacilli arc usually taken into the chyle 
through the ly mphatics but the blood is sterile 
when the thoraac duct has been duided 

4 All of the factors present m these ex 
perimental types of peritonitis which pre 
y ent the passage of bacillus coh into the blood 
streamer into the lymphatics in severe plastic 
pcntomtis are not known but the most im 
portant one to consider is the injury to the 
peritoneum and blood x essels by an tnflamma 
tory agent y\hich produces hy pcr'cmia sero 
«;anguinous and plastic exudate These prod 
ucts of inflammation ire identical to those 
found in bacterial peritonitis It may be fair 
to assume by analogy therefore that the 
frequent fatal outcome in general peritonitis 
with plastic exudate is not due to the passage 
of micro organisms from the peritoneum 
through the lymphatics or directly into the 
blood stream 

The last problem studied concerns the in 
fluence of a peritoneal transudate on the 
passage of baallus coU from the peritoneum 


It has been suggested by several mvesti 
gators that general peritonitis should be 
treated by the intrapentoneal injection of 
hypertonic glucose solution on the pnnciple 
advanced by Wright in the treatment of in 
fteted wounds by hypertonic solutions with a 
consequent lymph lavage Narat (18) re 
ported unu«ual benefit in the treatment of 
cxpenmental peritonitis by the intrapentoneal 
injection of hy'pcrtonic glucose solution As 
has been stated Starling and his assoaates 
established the fact that the law's of osmosis 
govern the interchange between intraperito 
neal hypertonic solution and the blood The 
increase in volume of a hypertonic solution m 
the peritoneal cavity continues until the h> 
pertomc solution becomes isotonic when it 
is slowly absorbed These facts have been 
corroborated by manv observers Narat says 
that a rabbit can tolerate 1/50 of its body 
weight of '•o per cent glucose solution which 
m an hour has increased its volume to 85 
cubic centimeters and m 3 hours to no cubic 
centimeters 

In estimating what amount of hypertonic 
glucose solution a dog could tolerate intra 
pentonealK we gave 2 dogs mtrapentoneally, 
200 grams of glucose dissolved in '•40 cubic 
centimeters of water They both died the 
same day wath muscular Iwatchings frothy 
mucus in the lungs and throat and concen 
trated urine which contained sugar blood 
and albunun The intestines were contracted 
and contained bloody mucus The peritoneum 
was hyper'emic and contained 775 and 1,000 
cubic centimeters respectiv ely of blood stained 
fluid the sugar content of which was 8 per 
cent and 4 3 per cent respectiv ely The blood 
sugar was 666 and ^82 respectively 

On further investigation we found that a 
medium sized dog would stand the mtra 
peritoneal injection of 50 grams of glucose dis 
solved in 90 cubic centimeters of fluid One 
hundred grams of glucose dissolved in 123 
cubic centimeters of fluid given intraperi 
toncally would not kill the dog if after mjec 
tion intravenous isotonic salt or glucose soiu 
tion were given or if the dog drank large 
quantities of water 

ExPtTiTnent 6 A medium sized dog was given 25 
cuIhc centimeters of 50 per cent glucose solution 
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litnpen^oceallT. i? hotirs fcefo'^ tte eipenmetst 
The tzo-aac dc-*! divtdsd and the fetnonil 
irterv e^x5-ed. Control ch\le and fento-Til arterial 
fclrod eacir contained one co^on' wEch wa-, no 
coL- Tiarent\ cub c centin:ete-« of 24 hour 
fcociZon ccl^nre of b._ciIItEa eoli we'e injected latra- 
perJ 3 neaIIr 

BadHns coli injected at ii-t 4 
Cfcvle Blood 

II 51 s erCe ii 56 9 colonies 

tr 53 sterile ir 37 * co’oai. 

ir 5' 'terile 11 o9 4«3 colonies 

X2s:j 12S colonies 12 05 Sco colon.es 

1230 c6o co’on-es 1214t920colon.es 

1230 2-40 colonies 12 2_ raontlesa 

t2‘30 coontles- 12*32 countless 

Pcstmotem exanunatioa showen a hvperxmia 
c tne parietal and visceral pentoneirm with 300 
cnbtc centiniete’*s of bbodv Hoid in the pe'ironeal 
ca»-.tT 

Two o Jier dogs were studied in the same 
wav With the same result each animal giving 
2 verv ahundant growth of bacOIus coU from 
the divided tho-aac duct and from the pie- 
rrpberai blood stream. Totheendof theexpen- 
ceat 45 minutes after the mtrapentoaeal 
injection ot bacillus coli there was no ten- 
dencr fo^ the nucro-onianisms to dimmish in 
number m either the c^le or m the blood 
We mar conclude from these excenmeats 
that the bacSIcs coli mjected into the pento- 
neum which contains a transudate formed fav 
the previous injection of hvpertoaic glucose 
solution passes raprdlv mto the hmphatics 
ard into the blood stream. The number ot 
crganisEis appeanng m the thoraac duct and 
blood under these conditions is much greater 
than that found from the noToal pentoneum 
Vrl[a*ev er benefit hv'pertomc glucose soIu*ion 
tuar fcnv e in the treatment of pentonitis it 
1= probablr no*' due to the infubition of the 
parage of micro-organisms mto the blood and 
tho-aac duct Ivmp^ 

CONCI.U 5 IOV 5 

^ Evidence is presented that colon bacilli 
directiv mto the blood stream as well a» 
lu o the lymphatics from the normal pento- 
neum. 


2 A well dev eloped plastic pentomtis pre- 
vents the passage of bacillus coli from the 
pentoneum into the blood stream or mto the 
Ivmphatics emptving mto the thoraac duct 
Lesser grades of pentomtis prev ent the 
passage of bacillus coli into the blood stream 
but osuallv do not prevent its passage mto 
theUmphatics 

4 Colon bacilli, mjected mto the pento- 
neam whichcontainsatransudate passrapidlv 
and m great numbers mto the chvie from the 
thoraac duct and directiv into the blood 
stream 

5 Bv analogv we mav assume that in a 
well developed general infectious pentomtis 
bactena do not pass directiv into the blood 
s ream o- into the Ivmphatics draining mto 
the thoraac duct and that the major problem 
m pentomtis does not concern itsdi with the 
development of 2 septicnima 
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LVTE RECURREVCE OF PEPTIC ULCER AFTER 
GASTRO-ENTEROSTOMY 


Bv UNCQBN D\V1S MD 
I om tbe C tt Sntt cal Srrr cc 


D uring the last {e« ^ears there has 
been a live!) discussion among 
surgeons as to the indications for and 
merits of the operation of gastro enterostomy 
for peptic ulcer v,ith marked di\ergence of 
opinion It should be enphajzed at the out 
set that peptic ulcer of the stomach is a \erv 
different disease from peptic ulcer of the duo 
denuro Although the U\ o lesions may and 
probably do ha^ e a common cause thecUnical 
entities ate quite distinct in their progression 
prognosis and treatment 
For the treatment of gastne ulcer surgeons 
practically unanimously agree that gastro en 
terostom\ alone is not an adequate proce 
dure and should only beused m those rarecascs 
innhich local or general conditionsaresuchas 
to tender mote radical measures diHicuU or 
hazardous Exasion ol the ulcer or its dc 
struction by the cautery (Balfour method) 
combined uith gastro enterostomy and par 
tial gastrectomy are the measures most gen 
orally recommended Movmhan (15) ad^o 
cates whole heartedly partial gastrectomy for 
gastnc ulcer in the great mayonty of cases 
He slates in the last edition of hi'> book 
AbdamtUQl OteraUers that in the 10 years 
up to 19 3 the mortality m cases of gastnc 
uker m which gastrtetoms was performed 
was I 6 per cent During this time he opet 
ated in 531 cases of duodenal ulctr and 164 
cases of gastnc ulcer He has observed no 
jejunal ulcers or other unlow ard late results 
in the cases subjected to partial gastrectomy 
Balfour (j) the originator of the cautery 
method states that partial gaslrei tomv is be 
coming more and more lh< operation of choice 
in cases of chronic gastnc ulcer In an analy 
SIS 0/ 5S cases ol ulcer of the stomach operated 
on at the "Mavo Clinic between January i 
1924, and the date of his paper one halt had 
been subjected to partial gastrectomy 

\n undeniable advantage claimed for this 
operation is complete removal of the lesion, 


FACS Bostos MASSAcnubETcs 
(tS MusKbaMiti Gciwnllla Ti tal 

which IS of particular importance since these 
ulcers have been shown to have a certain 
tendency to become malignant It also 
permits of the removal of multiple gastnc 
ulcers This view Steadfastly advocated by 
Rodman (17) of Philadelphia many years ago 
IS now held bv many prominent surgeons in 
Europe and m this country 

When we consider duodenal ulcer we find 
on the other hand a very great divergence of 
opinion as to the best surgital procedure The 
great majority stand by gastro enterostomy 
W J Mayo (13I Movmhan (k), Peck (16) 
Shetren (19I Woolscv (20) Balfour (4) 
‘^cuddet (18) and a host of other well known 
surgeons have enthusiastically endorsed this 
operation properly performed m seleUed 
cases of chronic duodenal ulcer Impressive 
statistiCb have been adduced in support of 
their new s 

Balfour (2) in 1924 reported the end results 
of 1 000 cases of gastro entero'jtomy for duo 
denal ulcer operated on at the Mayo Clinic 
more than 10 years previously He found 
satisfactory results m 88 per cent of cases 
bherren (19) of London has reported p-* 6 per 
cent of 500 cases perfectlv well two or more 
Years after operation Both Balfour (i) and 
Shetren have staled that if there is relief from 
symptoms from 18 months to 2 years after 
gastro enterostomy further recurrence is er 
ttemely unlikely Such has not been my own 
experience Peck (r6) has reported 90 5 per 
cent of patients free from symptoms after 
gastro enterostomy 

From my own hospital the Massachusetts 
General Scudder (18) iti 1922 reported the 
remote results m 94 cases of gastro enferos 
tomy /or duodenal ulrer the time elapsed 
since operation v arying from i y ear to 5 years 
He found that 88 cases or 93 6 per cent were 
practically well 

Since the publication of Scudder's careful 
and painstaking report 7 patients have re 
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entered the hospital with gastrojejunal ulcers 
who had had gastro tnterostom> performed 
there dunng the period covered by the report, 
6 of these might well have been included 
among those considered practically well at 
that time, as the> had been free from s>mp 
toms> for periods ranging from 3^ years to 10 
} ears until shortly before re admission In 
all 7 cases the diagnosis w as proved b> second- 
ar} operation The details of some of these 
cases are included in the summary of personal 
cases at the end of this article Although these 
subsequent recurrences are not perhaps suffi- 
cient in number to substantially alter Dr 
Scudder’s favorable percentages, >et they arc 
suffiaently distressing to the patient and 
harassing to the surgeon as to somewhat 
shake one’s confidence in the lasting securitj 
of results obtained by gastro enterostomy 
Finney (6) in 1902, in looking about for a 
substitute for gastro enterostomy , brought 
out his modification of the operation of gastro- 
duodenostomy for certain selected types of 
duodenal ulcer Judd (9) has proposed the 
excision of those duodenal ulcers w hich show 
a marked tendency to hemorrhage, where the 
local conditions permit of its performance 
Such cases constitute perhaps 12 to 15 per 
cent of the total number of cases Finney has 
combined excision with his original operation 
Operations of this type have received quite 
general recognition in this limited field even 
from the advocates of gastro enterostomy 
Many prominent continental surgeons find- 
ing the results of gastro enterostomy for duo- 
denal ulcer unsatisfactory, notably Haberer 
(8) and Fmsterer (7), have turned to more 
radical measures Haberer in 1920 reported 
80 cases of partial gastrectomy by the Billroth 
I method without mortality, 35 of these were 
done for duodenal ulcer In 536 gastrectomies 
he has never observed the development of 
jejunal ulcer 

In this country Lewisohn (10) traced 68 
patients at the Mt Sinai Clinic 4 to 9 years 
Bistro enterostomy for duodenal ulcer, 
and found that 18 per cent of these cases 
required reoperation for gastrojejunal ulcer 
noth^ 16 per cent had the chmcal signs and 
ray findings of gastro-jejunal ulcer, making 
total of 34 per cent Only 50 per cent of 


his cases seemed to be pemanently cured by 
gastro enterostomy As a result of his studies 
and experience he draws the bold conclusion 
“that partial or subtotal gastrectomy should 
be the method of choice in the surgical treat- 
ment of gastric and duodenal ulcers ” 
Gastrojejunal ulcer is without doubt the 
most senous and distressing sequela of gastro- 
enterostomy Many questions at once arise 
as to this complication What is its cause? 
Fow often does it occur^ Can it be pre- 
vented? What is its treatment^ The last 
question is the most readily answered As 
the result of increasing expenence with these 
formidable cases it has become pretty general- 
h accepted that undoing of the gastro enter- 
ostomy, excision of the ulcer, and partial 
gastrectomy is the operation of choice for 
gastrojejunal ulcer Undoing of the gastro- 
enterostomy, exasion of the ulcer, and gastro- 
duodenostomy is advocated by some surgeons 
when the local conditions at the duodenum 
are favorable Simple excision of the ulcer, 
or simple undoing of the gastro-enterostomy 
have proved to be inadequate procedures m 
cases m which the original operation was done 
for a definite chronic duodenal ulcer 
As to etiology it is obvious that just so long 
as the cause of peptic ulcer itself remains un- 
determined, the cause of gastro jejunal ulcer 
will remain obscure, the underlying causes of 
the two conditions undoubtedly being iden- 
tical Many causative factors have been 
assigned (i) infection from a distant focus 
either within or outside the abdomen which 
has not been removed, (2) irritation of non- 
absorbable sutures at the stoma, (3) trauma 
or hasmatoma at the time of operation, (4) 
poor drainage of the stomach, the result of the 
stoma being too small or improperly placed, 
(5) improper diet after operation, especially 
excess m alcohol or tobacco, (6) action of the 
aad gastric secretion on the mucous mem- 
brane of the jejunum This last, the so called 
aad erosion theory, is generally considered to 
be by far the most important factor The 
expenmental work of Mann and Williamson 
(ii) and Morton (14) on dogs strongly sup- 
ports this theory This brings up another 
query Does gastro enterostomy matenally 
reduce the acidity of the gastnc secretion? 
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Lewsohn Cio) '>'vys it does not in the majority 
of caiCb while claiming that partial or iub 
total gastrectomy effectually does do this 
He also states that it is a well know rv fact that 
gastrojejunal ulcers practicallv ne\er occur m 
an anacid stomach 

Sherren tigl found m 285 cases of gastro 
enterostomj only 37 in which the acidity was 
not reduced Woolsev (20) beUeaes that if 
gastro-enterostomj fails to reduce acidity 
this failure is due to some error m technique 
Balfour 1.4) »n a paper read before the Amm 
can Surgical Assouation m 1926 reported 270 
cases of gastrojejunal ulcer operated on at the 
Ma>o rimic In 139 of these cases the ong 
inal operation had been performed at the 
Ma)0 Clinic The total number of gastro 
enteroslormes for peptic ulcer performed at 
the Chmr up to this tirre had been 8 600, 
giNung a percentage of gastrojrjunal ulcers of 
1 6 per cent 

Jlojmhanb percentage u about (he same 
Woolsey places it at 2 per tern Balfour 
further sa)s ‘ the fact that there ivas no free 
h\ drochloric acid m one tifth of the cases of 
gastrojejunal ulcer in which repelled and 
fractional examinations of the {astnc con 
tents were made disproies the assumption 
that achlorhydria following the primary opera 
lion affords protection against later ulcer 
ation 

Lewibohn i^io) states We seem to ha\e 
one safe way of preventing a recurrent ulcer 
or a subsequent gastrojejunal ulcer that is 
the establishment of permanent anaadity by 
partial or subtotal gastrectomy 

On the other hand C H Mayo (12) states 
that he has observed during the past year 2 
cases of gastroyejunal ulcer following partial 
gastrectomy A lew similar experiences have 
been repoTted by others 

Out ol this maelstrom of conflicting facts 
and opinions what is to guide the course of 
the bewildered average surgeon? Although 
somewhat shaken m my former faith in 
gastro enterostomy I must acknowledge the 
logic md torre ol the views so well expressed 
recenth bv Balfour (5) m its defense 

Let us then hold fast to that which has 
proved fairly satisfactory m the past until 
the newer and more radical measures have 


been thoroughly tried out by a few skillfuland 
bold pioneers and proven to be better To 
paraphrase the immortal bard let Us rather 
for a time bear those ills (of gastro-enletos 
tomy) v\e have, than fly to others that we 
know not of No one could criticize a Mavo 
or a Moymhan if be should see fat to extend 
the scope of partial gastrectomy for peptic 
ulcer But onlv incalculable harm could re 
suit from the general adoption of the pnncjple 
of gastrectomy for duodenal ulcer by the 
average surgeon 

Reservang gastrectomy then for the severe 
cases of gastric ulcer and those intractable 
casesofrecurrentulccrfollowinggastro enterOs 
tomy , let usmake surcthatwhenwedoperforro 
gastro enterostomy for duodenal ulcer that 
definite indications are present, that medic il 
treatment has had a fair trial that foci of in 
fcction elsewhere m the body have as far as 
possible been removed, that the operation is 
properlv performed and finally that a careful 
dietary and hygienic regimen is earned out 
subsequently 

It is important that further data on the re 
suits of gastro enterostomy be secured The 
occurrence of late sequelte such as recurrent 
duodenal ulcer and gastrojejunal ulcer after 
years of apparent wellbeing, make it im 
perativc that follow up studies bt earned on 
with the pertinacity and thoroughness that 
are required in cancer statistics Ev erv case 
should be traced for 5 or better, 10 years 
\ rav studies and analv scs of gastric seca 
tions should be made When •'uch reports are 
at hand from many div trsc dimes w c shall 
be m a much belter position than w e ate to 
day toappranc justly the operation of gastro 
enterostomy for ulcer 

CASF REFORTS 

Case i A Me M Hospital No 242507 ^nalc 
50 >«ars old American entered the hospital April 

o iga HehadhadapoMenorgastro enterostomy 

done at another hospital 7 j cars prcviouslj for irhaj 
was considered to be carcinoma of the pylonc end 
of the stomach with obstruction Linen sutures were 
used fie was free from sjmptoms for 6 years and 
9 months alter operation Then he began to have 
severe pain indigestion ami vomiting \ W 3 
showed that the barium meal left the stomach en 
tirely via the pylorus The duodenum was uregu 
lar suggesting old scar or recent ulcer le'i 
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meal free hjdrochlonc acid 30, total acid 50 At 
operation a subacute perforation of a chronic duo 
denal ulcer 1 as found This was closed b> suture 
There was also a jejunal ulcer, the stoma of the old 
gastro enterostomj was the size of a lead pencil 
No sign of the old sutures was seen The old gastro 
enterostom> was undone, the jejunal ulcer excised, 
and a new gastro enterostomj was made He made 
a good immediate convalescence 

The later history of this case is unknown 
but in view of subsequent experience m these 
cases, I am not optimistic concerning the re 
suit 

Case 2 E H T , Hospital No '’51174, male, 18 
\ears old, American, first entered the hospital 
April 27, 1917 A posterior gastro enterostomy with 
infolding of the duodenal ulcer and appcndectomj 
was performed bj another member of the staff 
Some linen was used in the sutures He was fairly 
well for 3M years following his operation On 
August I, 1922, over $ years after the first opera 
tion, he re entered on account of epigastric pain and 
fainting spells Transfusion was done twice while 
he was m the hospital The hxmoglobm was re 
corded once nt 15 per cent and red cells 1,100 000 
He was relieved by Stppej treatment and discharged 

In March, 1923, he was again re admitted on the 
medical service with marked an®mu and tarrv 
stools He had followed the Sippey regime with 
great faithfulness After a transfusion he was 
transferred to the surgical service, with hjdro 
chloric acid, 31, total aciditj 57 At operation 
there were marked adhesions about the duodenum 
but no induration or other evidence of active ulcer, 
the stomach appeared normal The gastro enteros 
tomy stoma admitted 2 fingers About an inch from 
the stoma on the proximal loop of the jejunum 
there was an area of induration with 0 crater This 
ulcer of the jejunum w'ls excised without disturb 
ing the gastro enterostomj 

Six months later he was again admitted with con 
stant severe gnawing pam unrelieved b> food, no 
vomiting, no tarrj stools Tht \ ray showed that 
the stomach emptied m a few minutts via the 
stoma, “dumping type ’ A small amount of barium 
was left by the pylorus He was operated on for the 
third time, many adhesions about the stomach were 
found, but no evidences of defimte gastric or duo 
denal ulcer were discovered There v'as induration 
about the stoma -ind evidence of a jejunal ulcer, 
this was excised and the original gastro enterostomj 
closed The patient had postoperative pneumonia, 
otherwise the convalescence was uneventful He 
"as now, after his third operation, put back in his 
original condition before anv operationhadbcenpcr 
lormcd on his ahmentarj tract 

Tight dajs after his discharge from the hospital 
ne was re admitted in an alarming condition from 
hemorrhage Large quantities of blood had been 
vomited and passed in the stools Two transfusions 


were done Morphine, rest, and starvation, caused 
the bleeding to stop On a restricted diet he grad 
uallv improved and 6 weeks later was sufficientlj 
well to be able to leave the hospital Since that 
time, December 1923, to date, he has been on an 
absolute milk diet deviled bj himself He is free 
from symptoms and has the general appearance of 
good health though slightly pasty looking He is 
able to carrj on an active insurance business 

In spite of the ternble ordeal of unfortunate 
surgery through which this man has passed, 
he IS now apparently happy and well, and 
cheerfully remarks that his sustenance costs 
him less than a dollar a day This happy re 
suit cannot be credited to the surgery em- 
ployed m his behalf, but is due to the pluck 
and perseverance of the patient, and the heal- 
ing power of nature 

Casl 3 E P, Hospital No .63480 Canadian 
gardener male 22 jears old, entered the hospital 
June 9 1924 He had had an operation said to be a 
gastro enterostomj for ulcer at another hospital 
years previously with relief of symptoms tor 6 
months ihen the original symptoms of pain and 
vomiting recurred The \ ray showed some de 
lay in the passage of the barium through the stom 
'ich all barium leaving by the pylorus There was 
some irregularity on the lesser curvature and at the 
duodenum There was no evidence of a gastro 
enterostomy stoma The test meal resulted in free 
acid 55, total acid 65 At operation a posterior 
gastro enterostomy was found, the slomi just ad 
mitting one linger There was marked induration of 
the jejunum close to the stoma There was the scar 
of an old ulcer at the duodenum with very little in 
duration The gastro enterostomy was undone, and 
a small but definite jejunal ulcer excised The pa 
tient made a good immediate recovery but 7 month 
later he re entered the hospital with recurrence of 
symptoms of pain after eating, and frequent vomit 
ing not relieved by soda or diet The X ray showed 
retention of over one third of the motor meal at 6 
hours There was a persistent irregular filling de 
feet in the first portion of the duodenum The free 
hydrochloric acid was 66 the total acid 80 Atthe 
thirdoperationon February 11,1925, a very defimte 
ulcer of the first portion of the duodenum was found 
with induration and adhesions The stomach 
was not remarkable The antrum of the stomach 
consisting of a portion 3^ to 4 inches long was re 
sected bv the Itillroth II method including the site 
of the previous gastro enterostomy He madcafair 
recovery, but had some postoperative bleeding with 
the formation of a clot m the stomach w hicK appar 
cntly obstructed the gastro cnlcrostomv stoma until 
this was dislodged by stomach washing After this 
the convalescence was smooth ife has remamed 
well up to the present time 
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SURGER\, GYNECOLOG'i AND OBSTETRICS 


In this case the second operation W4S ill 
advised giiang ample opportunity for the re 
actuation of the original duodenal ulcer 
Case 4 M E Hospital No 8069s H‘“brew 
age 40 entered the ho pital on the medical ervice 
Apnl 23 1015 complaining of djopepsia of 5 jears 
standing The "S. ta> showed some irrcgularitj of 
filling of the duodsniim The test meal showed 
hj drochlonc acid 89 The diagnosis of h\pcrac>dit> 
was made He was discharged to the Oat Patient 
Department for treatment Jhrec months later in 
Juh 1915 he re entered the hospital on the surgical 
service with a perforating duodenal ulcer He was 
immediatel) operated upon a perforation of the 
first portion of the duodenum was closed bj sutures 
and a posterior gastro enterostomj done with hacn 
sutures for the serous laser and chromic catgut tor 
the inner lasers He made a good rcco\er> and (or 
2 or 3 sears felt ser} well Then he began to base 
tspical hunger pains sshich were at hrst relicscd bs 
soda and milk He got along quite well b> careful 
attention to diet until 4 weeks prcsious to his last 
entry to the hospital when the pain became mush 
mure severe accompanied b\ frequent \omitmg of 
dark material He entered the hospital for the 
third time on December 2 2 1926 The s. ras showed 
pstnc retention A small amount of barium sould 
M seen to pass through the stoma The findings 
Wire suggestive of je3unal ulcer I pon operation 
a perforating gasirojejunal ulcer 'sas found with 
Us base formed b\ the mesocolon A partial gas 
trectomv was done the ulcer of the jcjunumcvised 
and a retrocohe end to side anastomosis performed 
No Signs of unabsorbable sutureswere found at the 
stoma There was some thickening and scarnnp 
m the region of the original duodenal ulcer The 
patient made an une\cntful immediate reco%cr\ 
Case 5 St O Hospital No 280100 Canadian 
American male 46 > ears old entered the hospital 
November ao 1926 complaining of vomiting and a 
foul taste in the mouth Seven years before ad 
mission he had a posterior ga iro enterostomy for 
duodenal ukcr performed at another hospital lie 
was completely relieved of his symptoms for over 3 
years He then had occasional attacks of pain and 
nolued tarry stools and vomiting of blood on one or 
two occasions Four months before admission the 
pain ceased and he began to have marked diarrhfea 
with constant nausea and frequent vomiting of very 
foul material Nineteen years previous to his ad 
mis ion he had appendectomy 13 years previous 
cholecystectomy Test meal free acid 70 total 
acid 90 guaiac negative \ ray showed no 6 hour 
residue in the stomach It emptied almost imme 
dialely through the gastro enterostomy so that 
neither the pvloric end of the stomach nor the duo 
denum could be well visualized A banum enema 
showed that the colon filled normally as far ns the 
middle third of the transverse colon At this point 
the stomach aswell as the remainder of the colon 
began to fill also There appeared to tea smallamount 


of small intestine connecting the stomach with the 
colon Following the banum enema, air was forced 
intothecolon which was rapidly filled thestomach 
was also distended bv this air and the patient began 
to belch After the banum enema aoo cubic centi 
meters of barium was washed from the stomach 
The diagnosis of gastrojejunocolic fistula was com 
plete On November 2$ he was operated upon The 
stomach was found buried in adhesions which sep 
arated fairly easily The portion of thestomach con 
taming the ft tula w as freed There w as an opening 
admitting one finger from the stomach into the ye 
junum and from the stomach into the colon The 
colon and jejunum were freed from the stomach and 
from each other Although the wall of the colon was 
considerablv indurated there was no sign of an 
active ulcer cither here or at the site of the stoma 
between the jejunum and the stomach The opening 
in the colon was closed longitudinally causing some 
corstriction of its lumen The opening in the je 
junum was closed transversely The pylonc tbrd 
of the stomach was then resected There was definite 
evidence of an old ulcer m the second portion of the 
duodenum The jejunum was umted to the stomach 
by a retrocoUc end to side anastomosis A catheter 
was inserted into the transverse colon distal to the 
suture line w ith us end passing through the narrowed 
segment Convalescence was complicated by a 
severe paroiilis He eventually recovered and left 
the hospital in eacellent condition 
Case 6 1 C B Hospital No 280615 male age 
47 Amencan entered the hospital December 17 
1926 For 20 years he had suffered from dyspepsia 
with exacerbations and remissions with severe 
hemorrhages on several occasions Nine years 
previously he was operated on at another hovpital 
the appendix w as removedand something done to the 
stomach S> mploms were reliev ed only temporarily 
and 8 y cars ago he had a postenor gastro-enteros 
tomy with trans section of pylorus for ulcer at 
still another hospital He got along very well for 
the next 8 v cars w ith only occasional slight attacks 
of gnawing pain and nausea which were relieved by 
bismuth powders until 10 days ago Then he began 
to vomit dark blood and pas tarry stools At ad 
imssion he show ed marked aninua After one week 
of rest in bed on a gastric diet he had a severe 
hxmorrhage Transfusion was done the himor 
rhage recurred 2 davs later, transfusion was done 
again and operation performed immediately 
The red count fell to 2 240 000 and the hsmogfobin 
to 40 per cent at the lowest At operation the 
stomach was found dilated with marked adhesions 
in the region of the pylorus which had been divided 
at the previous operation There « as no sign of ulcer 
on the antenor surface of the stomach or along the 
le ser curvature There was no induration to be 
felt in the region of the gastro enterostomy stoma 
w^ch readily admitted 3 fingers The jejunum 
appeared normal The colon was distended with 
blood The first portion of the duodenum was dis 
tended dark in color and what seemed like an 
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ulcer on the posterior -nail was palpated The duo 
denum was opened but no ulcer was found The 
stomach was then opened and the gastro enteros 
tomy stoma carefully inspected and found to be 
negative After removal of a large quantity of 
clotted blood from the fundus of the stomach a 
large indurated ulcer on the posterior wall adherent 
to the pancreas was found The base of this was 
lightly cauterized and the edges brought together 
with catgut sutures After a stormy con\alescence 
the patient slowly improved and was discharged 
from the hospital on February 13,1927 Although 
there was no macroscopic postoperatiae bleeding 
the guaiac test was positive on manv occasions 

The surgical treatment of h cmorrhage 
from chronic peptic ulcer is a \ ery perplexing 
problem In this case the condition of the 
posterior wall of the stomach should have 
been investigated at once by opening the 
gastrohepatic omentum, the approach from 
below being shut off by the posterior gastro 
enterostomy The indurated ulcer of the 
posterior wall having been found, it should 
have been freed from the pancreas and either 
exased or destroyed by the cautery and 
sutured, or preferably a partial gastrectomy 
done if the patient’s condition had warranted 
it, which in my opinion it did not m this 
case The procedure adopted was merely pal 
hative, and the only excuse for it was that 
so much time had been wasted in finding the 
lesion that it was not deemed safe to do any - 
thing more radical In my opinion this man 
should return later for a partial gastrectomy 
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In this case the second operation was ill 
adMsed gi\ing ample opportunitj for the re 
actuation of the original duodenal ulcer 
Case 4 M E Hospital Iso 380695 Hebrew 
age 40 entered the hospital on the medical ser\ice 
\pril 23 1915 complaining of djspepsia of 5 ) ears 
standing The \ ray showed some irregulanij of 
filling of the duodenum The test meal showed 
h> drochlonc acid 8g Thediagnosiaof h\peracidit\ 
was made He was discharged to the Out Patient 
Department for treatment Three months later m 
Julv 1915 he re entered the hospital on the surgical 
service with a perforating duodenal ulcer He was 
immediately operated upon a perforation of the 
first portion of the duodenum was closed bv sutures 
and a posterior gastro enterostomv done with Inen 
sutures for the serous laser and chromic catgut for 
the inner lasers He made a good recovery and for 
2 or 3 years felt vers well Then he began to have 
typical hunger pains which were at first relieved by 
soda and milk He got along quite well bv careful 
attention to diet until 4 weeks previous to his last 
entry to the hospital when the pam became mush 
more severe accompanied b\ frequent vomiting of 
dark material He entered the hospital for the 
third timeon December 33 196 The \ rav showed 
gastric retention A small amount of barium could 
be seen to pass through the scoma The findings 
were suggestive of jejunal ulcer kpon operation 
a perforating gastrojejunvl ulcer was found with 
Its base formed by the mesocolon \ partial gas 
trectomv was done the ulcer of the jejunum excised 
and a retrocolic end to side anastomosis performed 
No signs of unabsorbable sutureswere found at the 
stoma There was some thickening and scarring 
in the region of the original duodenal ulcer The 
patient made an uneventful immediate recoverv 
Case 5 St 0 Hospital No iSoioo Canadian 
American male 46 years old entered the hospital 
November 30 1926 complaining of vomiting and a 
foul taste in the mouth Seven years before ad 
mission he had a posterior gastro enterostomv for 
duodenal ulcer performed at another hospital He 
was completelv relieved of his s\ mptoms for over 3 
vears He then had occasional attacks of pain and 
noticed tarry stools and vomiting of blood on one or 
two occasions lour months before admission the 
pain ceased and he began to have marked diarrbcra 
with constant nausea and frequent voimting of very 
foul materia! Nineteen years previous to his ad 
mission he had appendectomv 13 vears previous 
cholecv stectomy Test meal free acid ,0 total 
acid 90 guaiac negative \ rav showed no 6 hour 
residue in the stomach It emptied almost tmme 
diately through the gastro enterostomy so that 
neither the pyloric end of the stomach nor the duo 
denum could be well visualized A barium enema 
showed that the colon filled normally as far as the 
middle third of the transverse colon At this pomt 
the stomach aswell as the remainder of the colon 
began to fillalso Thereappearedtobeasmallamount 


of small intestine connecting the stomach with the 
colon Following the barium enema air was forced 
intothecolon which was rapidly filled theslomach 
was also distended by this air and the patient began 
to belch After the banum enema 200 cubic cent! 
meters of barium was washed from the stomach 
The diagnosis of gastrojejunocolic fistula was com 
plete OnNovember25 he was operated upon The 
stomach was found buried in adhesions which sep 
aratedfairl) easily Theportionof thestomachcon 
taming the fistula was freed There was an opening 
admitting one finger from the stomach into the je 
junum and from the stomach into the colon The 
colon and jejunum were freed from the stomach and 
from each other Although the wall of the colon was 
considerablv indurated there was no sign of an 
aLtivc ulcer cither here or at the site of the stoma 
bttween the jejunum and the stomach The opening 
in the colon was closed longitudinally causing some 
corstriction of its lumen The opening in the je 
junum was closed transversely The pylonc third 
of the stomach was then resected There was definite 
evidence of an old ulcer m the second portion of the 
duodenum The jejunum w as united to the stomach 
bv a retrocolic end to side anastomosis A catheter 
was inserted into the transverse colon distal to the 
suture line with its end passing through the narrowed 
segment Convalescence was complicated by a 
severe parotitis He eventually recovered and left 
the hospital in excellent condition 
Case 6 1 C B Hospital No aSofiij male age 
47 Amencan entered the hospital December 17 
1926 For 20 years he had suffered from dyspepsia 
with exacerbations and remissions, with severe 
hxmorrhages on several occasions Nine years 
previously he was operated on at another hospital 
the appendix wasremoved and something done to the 
stomach Symptoms wererelicvedonly temporarily 
and 8 years ago he had a posterior gastro enteros 
lomy with trans section of pylorus for ulcer at 
still another hospital He got along very well for 
the next 8 years with only occasional slight attacks 
of gnawing pain and nausea which were relieved by 
bismuth powders until to days ago Then he began 
to vomit dark blood and pass tarry stools At ad 
mission he show ed marked animia After one w eek 
of rest in bed on a gastric diet he had a severe 
haemorrhage Transfusion was done the himor 
rhage recurred 2 davs later transfusion was done 
again and operation performed immediately 
The red count fell to 7 340 000 and the himoglobin 
to 40 per cent at the lowest At operation the 
stomach was found dilated with marked adhesions 
in the region of the pylorus which had been divided 
at theprevious operation There w as no sign of ulcer 
on the anterior surface of the stomach or along the 
lesser curvature There was no induration to be 
felt in the region of the gastro enterostomy stoma 
which readily admitted 3 fingers The jejunum 
appeared normal The colon was distended with 
blood The first portion of the duodenum was dis 
tended dark in color and what seemed like an 
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In this case the second operation was ill 
ad\nsed giMng ample opportunitj for the re 
actuation of the original duodenal ulcer 
Case 4 M E Hospital No S069J Hebrew 
age 40 entered the hospital on the medical service 
April 23 1915 complaining of djspepsia of s >ears 
standing The \ ra\ showed some irregulanti of 
filling of the duodenum The test meal showed 
h) drochloric acid 89 Thediagncsisof h\peracidit} 
was made He was discharged to the Out Patient 
Department for treatment Three months later in 
Jul3 1915 he re-entered the hospital on the surgical 
service with a perforating duodenal ulcer lie was 
immediatelv operated upon a perforation of the 
first portion of the duodenum was closed bv sutures 
and a posterior gastro enteroatomv done with Incn 
sutures for the serous laser and chromic catgut for 
the inner livers He made a good recovcr> and for 
a or 3 >ears felt verj well Then he began to have 
t>-pical hunger pains which were at first relieved b> 
soda and milk He got along quite well bv careful 
attention to diet until 4 weeks previous to his last 
entr> to the hospital when the pain became much 
more severe accompanied bN frequent vomiting of 
dark material He entered the hospital (or the 
third timeon December 22 196 The \ ra) showed 
gastric retention A small amount of barium could 
be seen to pass through the stoma The findings 
were suggestive of jejunal ulcer Lpon operation 
a perforating gastrojejunal ulcer was found with 
Its base formed bv the mesocolon \ partial gas 
trectomv was done the ulcer of the jejunumezcised 
and a retrocolic end to side anastomosis performed 
No signs of unabsorbable sutureswere found at the 
stoma There was some thickening and scarring 
in the region of the original duodenal ulcer The 
patient made an uneventful immediate rccoverv 
Case 5 St O Hospital No 280100 Canadian 
American male 463 ears old entered the hospital 
November 20 1926 complaining of vomiting and a 
foul taste in the mouth Seven >ears before ad 
mission he had a posterior gastro enterostoro> for 
duodenal ulcer performed at another hospital lie 
w as completel> reliev ed of his sv mptoms (or over 3 
3 ears He then had occasional attacks of pam and 
noticed tarry stools and vomiCingo/ blood on one or 
two occasions Four months before admission the 
pain ceased and he began to have marked diarrhoea 
with constant nausea and frequent vomiting of ver> 
foul material Nineteen vears previous to his ad 
mission he had appeadettom3 *3 vears previous 
cholecvstectom3 Test meal free acid /O total 
acid 90 guaiac negative \ 133 showed no 6 hour 
residue m the stomach It emptied almost imme 
djateJ3 through the gastro enterostomv so that 
neither the p>lonc end of the stomach nor the duo 
denum could be well visuabzed A barium enema 
showed that the colon filled normal^ as far as the 
middle third of the transverse colon \t this point 
the stomach as well as the remainder of the colon 
began to fillalso There appeared to be a small amount 


of small intestine connecting the stomach with the 
colon Following the banum enema air was forced 
into the colon which was rapidl3 filled the stomach 
was also distended b3' this air and the patient began 
to belch After the banum enema, 200 cubic centi 
meters of barium was washed from the stomach 
The diagnosis of gastrojejunocohe fistula was com 
plete OnNovemberas he wasoperatedupon The 
stomach was found buried in adhesions which sep 
arated fairl3 casil3 The portion of the stomach con 
taming the fistula w as freed There was an opening 
admitting one finger from the stomach into the je 
junum and from the stomach into the colon The 
colon and jejunum were freed from the stomach and 
from each other Although the wall of the colon was 
considerablj indurated there was no sign of an 
active ulcer either here or at the site of the stoma 
between the jejunum and the stomach The opening 
in the colon w as closed longitudinally causing some 
corstriction of its lumen The opening m the je 
junum was closed transversely The pjlonc third 
of the stomach was then resected There was definite 
evidence of an old ulcer m the second portion of the 
duodenum The jejunum w as united to the stomach 
b) a retrotolic end to side anastomosis A catheter 
was inserted into the transverse colon distal to the 
suture line w ith 1 1 s end passing through the narrow ed 
segment Convalescence was complicated b> a 
severe parotitis He eventually recovered and left 
the hospital m excellent condition 
Case 6 I C B Hospital No 280615 male age 
47 \ment.an entered the hospital December 17 
1926 For 20 years he had suffered from d> pepsia 
with exacerbations and reimssions with severe 
hxmorrhages on several occasions Nine years 
previously he was operated on at another hospital 

the appendix wasremovcdandsomelhmgdone to the 

stomach bymptoms were relieved only temporarily 
and 8 years ago he had a postenor gastro-entefos 
lomy with trans section of pylorus for ulcer at 
still another hospital He got along very well for 
the next 8 years with only occasional slight attacks 
of gnawing pain and nausea which were relieved by 
bismuth powders until 10 days ago Then he began 
to vomit dark blood and pass tarry stools At ad 
mission he showed marked anxmia After one week 
of rest in bed on a gastnc diet be bad a severe 
haemorrhage Transfusion was done the hsmor 
rhage recurred 2 davs later transfusion was done 
again and operation performed immediately 
The red count fell to 2 240 000 and the hxmoglobin 
to 40 per cent at the lowest At operation the 
stomach was found dilated with marked adhesions 
in the region of the pylorus which had been divided 
at the previous operation There w as no sign of ulcer 
OB the anterior surface of the stomach or along the 
lesser curvature There was no induration to be 
felt in the region of the gastro enterostomy stoma 
which readily admitted 3 fingers The jejunum 
appeared normal The colon was distended wiin 
blood TTie first portion of the duodenum was dis 
tended dark m color and what seemed like an 
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niter oa the poatcnor wall was palpated The duo 
deaura was opened but no ulcer wa^ found The 
'toraacb was then opened and the gaatro-entero 
lon^ stoma carefully inspected and found to be 
cegatu-e After removal of a large quantitv o* 
clotted b’ood from the fundus of the stom-ch a 
large indurated idcer on the postenor wall adherent 
to the pancreas was found The base of this was 
hahtlv cauterized and the edges brought together 
with catgut sutures After 3 storra% convalescence 
the pwUent slowU impro\ed and was discharged 
from the hospital on February 13 ip'’" Althoa,.h 
th“re was no macroscopic postopema^e bleeding 
the guaiac test was positive on raan\ occa-iocs 

The surgical treatment of tuemorrhage 
from chronic peptic ulcer is a ^ er% perpletmg 
problem In this case the condition of the 
postenor wall of the stomach should haxe 
been investigated at once bv opening the 
gastrohepatic omentum, the approach trom 
below being shut off b\ the posterior gastro- 
entero-torov The indurat^ ulcer of the 
postenor wall having been found it should 
have been freed from the pancreas and either 
eicued or destroved bv the cauterv and 
sutured, or preferablv a partial gastrectomv 
done if the patient’s condition had warranted 
It, which m m> opinion it did not in this 
ca«e The procedure adopted was merelv pal 
hative, and the onlv excuse for it was that 
so much time had been wasted in finding the 
lesion that it was not deemed safe to do anv 
thing more radical In opinion rhL> man 
should return later fora partial gastrectomy 
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In this case the second operation nas ili 
advised, giving ample opportunity lot the re 
acti\ation of the original duodenal ulcer 
Case 4 M E Hospital 80605 Hebrew 
a^e 40 entered the hospital on the medical service 
April 23 iqts complaining of djspepsia ol 5 > ears 
standing The X ra\ shoived some irreKulaiit> of 
tilling of the duodenum The lest meal hoi ed 
h> drochloric acid 89 The diagnosiaof hsperaciditj 
was made He was discharged to the Out Patient 
Department for treatment Three months later in 
Jul) 1915 here entered the haspiul on the surgiril 
service with a perforating duodenal ulcer Ife was 
immediatclv operated upon a perforation of the 
first portion of the duodenum was closed b\ sutures 
and a postenor gastro cnierostomj done with Incn 
sutures for the serous laser and chromic catgut for 
the inner la^cr5 He made a good rccosery and tor 
2 or 3 >ears felt vers i ell Then he began to have 
tjpical hunger pains whi< h were at first reheved b\ 
soda and mill. He got along ciuite well by cartful 
attention to diet until 4 weeks previous to hi last 
entry to the hospital when the pam became much 
more severe accompanied b\ frequent vomiting of 
dark material He entered the hospital for the 
third time on December 22 196 The \ ra> showed 
gastric retention A small amount of barium could 
be seen to pass through the sterna The findings 
were suggestive of lejunal ulcer ( pon operation 
a perforating gasttojeiunal uket was found with 
Us base formed bv the mesocolon A partial gas 
trectomv wa done the uker of thc}C)unum excised 
and a retroiolic end to side anastomosis performed 
No si^ns uf unihsorbable suturesvere found at the 
stoma There was some ihicVenint- and scarring 
lii ihi region of the on;,mal duodenal ulur The 
patient made an uneventful immediate rccoverv 
Case s St 0 Hospital No 280100 Canadian 
American male 46 vears old entered the hospital 
November 20 1926 complaining of vomiting and a 
foul taste in the mouth Seven jears before ad 
rnission he had a posterior gastro enterostomy for 
duodenal ulcer pcrlormcd at another hospital He 
w as completcU rcliev ed of his sv mptoms for over 3 
\ ears He then had occasional attacks of pain and 
noticed tarrv stools and \ limiting of blood on one or 
two occasions hour months before admission the 
pam leased and he began to have marked diarrhcea 
with const 4 nt nausea and frequent vomiting of very 
foul material Nineteen years previous to hn, ad 
mission he had appendettomi 13 rears previous 
choices stectomy Test meal free acid /O total 
acid 90 guaiac negative N ia> showed no 6 hour 
residue in the stomach It emptied almost imme 
tliatelv throuwh the gastro entcrostomv so that 
neither the pvloric end of the stomach nor the duo 
denum could be well visualized A banum enema 
showed that the colon filled normally as far as the 
middle third of the transverse colon At this point 
the stomach aswell as the remainder of the colon 
began to fill also There appeared to bea small amount 


of small intestine connecting the stomach with the 
colon foffowing the banum enema, air was forced 
into the colon which was rapidivfilled Ihestomach 
was also distended bv this air and the patient began 
to belch After the banum enema 200 cubic centi 
meters of banum was washed from the stomach 
The diagnosis of gastro jcjunocolic fistula was com 
plcte On\ovcmber25 he wasoperatedupon The 
stomach was found buried in adhesions which sep 
arated fairly easily The portion of the stomach con 
taming the fistula w as freed There w as an opening 
admitting one finger from the stomach into the je 
)unum and from the stomach into the colon The 
colon and jejunum were freed irom the stomach and 
from each other Although the wall of the colon was 
considerably indurated there was no sign of an 
active ulcer either here or at the site of the stoma 
between the jejunum and the stomach The opening 
in the colon was clo«ed longitudinally cau mg some 
corstnction of its lumen The opening in the je 
junum was closed transversely The pylonc third 
of the stomach was then resected There was definite 
evidence of an old ulcer in the second portion of the 
duodenum 1 he jejunum w as united to the stomach 
by a Tctrocohc end to side anastomosis A catheter 
was inserted into the transverse colon distal to the 
suture line with its end passing through the narrowed 
segment Convalescence was complicated by a 
severe parotius He eventually recovered and left 
the hospital in excellent condition 
Case 6 I C D Hospital No 280615 male age 
47 American entered the hospital December 17 
1926 Tor 20 years he had suQeted from dyspepsia 
with exacerbations and remissions, with severe 
hsrootrhagcs on several occasions Nine years 
previously he was operated on at another hospital 

the appendixwasremovedandsomelhingdonelothe 

stomach Sy mptoms were relieved only temporarily 
and 8 years ago he had a postenor gaslro-enteros 
iom> with trans section of pylorus for ulcer at 
still another hospital He got along very well for 
the next S y ears with only occasional slight attacks 
of gnawing pain and nausea which were relieved by 
bismuth powders until to days ago Then he began 
to vomit dark blood and pass tarry stools At ad 
mission he showed marked ana:mia After one week 
of rest in bed on a gastric diet he had a severe 
hjcmotrhage Transfusion was done the himor 
rhage recurred 2 davs later, transfusion was done 
again and operation performed immediately 
The red count fell to 2 240 000 and the haimoglobin 
to 40 per cent at the lowest At operation the 
stomach was found dilated with marked adhesions 
in the region of the pylorus which had been divided 
at the previous operation There was no sign of ulcer 
on the anterior surface of the stomach or along the 
lesser curvature There was no induration to be 
felt in the region of the gastro enterostomy sloira 
which readily admitted 3 fingers The jejunum 
appeared normal The colon was distended wim 
blood The first portion of the duodenum was dis 
tended dark in color and what seemed like an 
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^bl> simultaneous ^Mth recurrent Iixmor 
rhagcs H'em'ituna occurs m prictically hnlf 
of the cases, being particularl> profuse m 
those instances in nbich the aneurism per 
forates into the kidne> peKis Repeated 
attacks of h'cmaturia are explicable on the 
same basis as the periodic attacks of pam 
The tumor of the loin ma> assume small or 
large proportions and, depending upon the 
rate of e&cape of blood from the ruptured 
arter>, the tumor ma> enlarge imperceptiblj 
or with surprising rapiditj On account of 
the small caliber of the renal artery a saccula- 
tion of a portion of it hardl> reaches bufficient 
size before rupture to gue the usual pathog- 
nomomc physical findings of aneurism Thus 
expansile pulsation, palpable thrill, and au- 
dible bruit are only \ery occasionally reported 
In one case a cy stolic murmur w as heard o\ er 
the region of the tumor Tenderness is 
\anable, being elicited as a rule, however, 
when the hieinatoma ruptures into the pen 
toneal cavity or peritonitis is present Not 
infrequently vomiting, usuallv of a reflex 
nature, is a prominent sy mptom Ty mpanites 
IS a common occurrence tending to obscure 
the physical findings and leading in some 
cases to the suspicion of an acute surgical 
condition of the abdomen 
In the 29 cases he collected until the 
>ear 1922 Vogeler (17) found that diagnosis 
of aneurism of the renal artery w as made pre- 
operativ el> or antemortem m only 5 instances 
In 1 case mentioned by Vogeler, that of Arm 
strong (i), there was apparently an error m 
translation for according to the original 
article hTmorrhige was not suspected dm 
ically, the diagnosis of tumor of the nght 
kidney being made In the other 4 instances 
to which Vogeler referred, so far as could be 
ascertained, a very definite history of trauma 
antedated the onset of symptoms It is quite 
apparent, therefore, that in the absence of the 
knowledge of an injury the diagnosis of a renal 
aneurism is seldom made 
Of the same 29 cases referred to, 4 were 
incidental findings at postmortem, while the 
remainder gave the tram of symptoms men 
tioned above Of the 25 dimcal cases, 7 came 
to operation, 6 of which recovered Of the 18 
nonoperative cases, all ended fatally The 


duration of the illness was from 2 days to 14 
vtan>, 11 patients dying within the first year 
In I caseOrth(i4) sutured a tear the result of 
a stab wound of the renal artery, whereas in 
the remainder of the operative cases nephrec- 
tomy was resorted to 
Penrenal h-emorrhage having an etiology 
other than aneurism of the renal artery or its 
branches was according to Sohn (16) first 
mentioned by Ray e in 1839, but the condition 
was not fully described until 1846, when 
Wunderlich (18), m his Handbook of Pa- 
thotogv and Therapx, described in connection 
with affections of the kidney bed, a rare 
disease characterized by massiv e hiemorrhage 
and termed it *‘Apoplexie dt.s Nierenlagers ” 
Subsequent reports dealing with hemorrhage 
about the kidney from a variety of causes 
other than aneurism have been classified as 
perirenal hematoma, of which in 1910 
Cocnen (3) was able to collect 16 cases (in- 
cluding 3 instances of the so called penrenal 
hygroma) The literature until 1921 was 
splendidly summanzed by Sohn (16), and 
more recently by Greco (7), who succeeded m 
galhcnng 62 cases a few of which, however, 
could more appropnately be included under 
ineunsm of the renal artery 
The distinction is usually made anatom- 
ically of ha-morrhage (a) betw ecn the kidney 
and Its true capsule (b) between the layers 
of the fibrous capsule, and (c) in the fatty 
tis^iuc about the kidney One can therefore 
distinguish (a) subcapsular, (b) mtracapsular, 
and (c) extracapsular forms, although it is to 
be borne in mind that combination forms are 
frequent Clinically , how ev er, the differentia 
tion IS most difficult and at times impossible 
Aside from lesions of the renal artery and 
its mam branches, causes of penrenal heema- 
toma may be divided for purposes of classifica- 
tion into (1) disease of the kidney parenchy ma 
and smaller renal vessels, (b) pnmary hamor- 
rhage from the fibrous or fatty capsule of 
the kidney, (c) morbid processes of retro 
pentoneal structures other than the kidney 
or Its capsule, and (d) blood dyscrasias In 
the first group, that is, m diseases of the kid- 
ney Itself, the haemorrhage at the outset is 
manifestly subcapsular, but as the retained 
blood increases in amount, rupture of the 
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distended capsule occur and extension into 
thepennephntic tissues follows 
Penrenal hnemorrhaj^es anting from the renal 
parench\ma are described as a result of a 
\anet\ of tumors including M-pernephroma 
carcinoma arcoma and multiple ca\emo 
mata Renal tuberculosis maj cau e haimor 
rhage into and about the Lidne\ in a manner 
similar to that m which pulmonaiw tuber 
culosis produces bleeding in the lung anJ air 
passages Purulent processes within the kid 
ne) mai lead to penrenal hemorrhage either 
as a result of an ascending infection or follow 
ing the lodgment of an infected embolus with 
the subsequent formation of a metastatic 
p%a:mic abscess One of us (13) in iqiq re 
ported a case in which the penneal hemor 
rhage was the result of ascending infection 
Secondan suppuration presumabh of kern 
atogenous ongin in the prc'ence of poKcistic 
di ease has been found associated vntb pen 
renal hemorrhage What has been said con 
ccnung the etioTogv of aneurisms in general 
applies to alTections of the smaller blood 
aessels Such factors as nephritis oephroli 
thiasis ha dronephrosis and polacastic disease 
haae been wrongla considered the <Kjle cause 
of penrenal humorrhage How e\ er in these 
cases one must assume the presence of 
another factor such as an abnormal fragilita 
of the a essels or a blood da scrasia otherwise 
It would be difficult to account for the rantj 
of penrenal hicmatoma as compared avjlh the 
frequenca of nephntis for instance 

Most puzzling are the ca^es of so-called 
pnmara or essential penrenal hTmatoma that 
are esdusia ela intracapsular or extracapsular 
In the e ca«es the kemorrhage has its ongin 
enlirela outside of the kidne> the capsule 
throughout its extent being intact The 
explanation of recurrent capsular bleeding 
offered ba Coenen(j) that is the presence of a 
kemorrhagit perinephntis finds its analog} 
in a haimorrhagic pachj meningitis and i> 
supported ba microscopic caidence W under 
bch (18) in his cla« ica! de cnption of the 
condition pubbshed in 1846 called attention 
to the perinephntis which superaened upon 
inflammation of the kidnea and its pehas 
Eaadence has been adduced in ‘•upport of the 
contention that the inflammation can by 


further extension inaolae the fattv capsule 
and as a result of tears in the delicate granula 
tions eaentuate in threatening exfrarenal 
hTmorrhage Other hj'potheses for the ongin 
of the escape of blood into the kidnej capsule 
haae been suggested including a complicated 
\asomotor disturbance promulgated bj Ricker 
(ly) The occurrence of capsular hsmorrhage 
in the presence of a hj dronephro is led 
Baggerd (2) to as oaate the two ascribing 
the himorrhage to the \ascular changes in 
duced b> the compression 

The next group of causes compnsing lesions 
other than thosc inxoKing the kidne> or its 
tapsule include aneun m of the abdominal 
aorta and of the o\ anan arter\ harmorrhages 
from the adrenal gland, and from retro 
pe itoneal tumor* «uch as aagiosarcomats In 
1923 a patient at the Cook Count} Hospital 
was transferred to the Urological Service on 
account of a tumor of the lorn which sug 
gested the presence of h) dronephrosis At 
operation a penrenal fumatoma was found 
and packing retorted to The autops} di« 
closed an aneunsm involving the abdominal 
aortawhich bad eroded the spine and ruptured 
a massive accumulation of blood in the right 
loin resulting 

Haimophiha is the most important repre 
seniaiive of group (d) namel), the blood 
d> scrasias The hemorrhage an Cs frequentlj 
from the lumbar muscles and from the stand 
point of source of ongin might be included 
under the morbid processe of retropentoneal 
structures other than tbekidnej or its capsule 
The loss of blood in this group i> b> diapedcsis 
but ne\ ertheless as will be seen later ma\ be 
quite alarming 

The s}mptoms associated with the non 
aneun mal group of penrenal kematomata 
are summarized bj Leak (12) m the form of a 
tnad namel} severe pain signs of internal 
kemorrhage and a rapidl} growing retro 
pentoneal tumor m the lorn The sevent} of 
the pain at the out et may be of sufficient 
degree to produce unconsaousness so that 
when the pain is assoaated with anuna 
unemia ma} be suspected Repeated attacks 
of pain due to recurrences of the hemorrhage 
may be present as m aneunsm of the renal 
arteiy The evidences of internal kemor 
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rhagL are obnou 4 \ dependent upon the 
amount of blood lost the dt^ree of an'emn 
bemg a* a rule directh proportional to the 
size of the hematoma Haunatuna of the 
'e\ ere grade frequenth assoaated ^\uth aoeu 
nsmunot de^cnbed in this group, otherwLe the 
remaining SMnptoms are quite "inular 

It would appear that in tho-^e cases in which 
the cardinal s\inptonis were iuamte»ted 
ere initial pain signs ot internal h'emor- 
rhage and a rapidh enlarging tumor in the 
lorn) the presence ot a penrenal hamatoma 
would be readily su-pected Howe\er accord- 
ing to Sohn (i6), who re\aewed the literature 
unti 1021, on\% 3 cases up to that time 
were correctli diagnosed dirucalli (Doll 
5 ipo7 Ricker 15 1911, Laeiien 11 

1912) It Is noteworth\ th-’t m all three in- 
stances these dmiaans had had imder tbeir 
care previousK one or more sumlar cases 

It Is the consensus of opinion that the prog- 
nosis depends enUrdv upon the treatment 
consenitii e handling resulting almost m- 
vanabU in a fatal outcome whereas opera- 
tion carries with it a mortahti 0 appronmote- 
K 60 per cent 

In o-der to make the picture ot penrenal 
hemorrhage dear and to imD’“ess upon the 
Eunds of the readers the dmical mamtesta- 
tioss 01 tne condition we can do no better 
than to rdate a case which we recentlv were 
fo’timate enough to diagno'-e and subsequent- 
ly cue through operation 
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distended capsule occur and extension into 
the pennephntic tissues follows 
Perirenal hTmortha^esammgfromtheicn'il 
parenchsma are described as a result of a 
\anet) of tumors including h>pernephtoma 
caranomi arcoma and multiple eaxerno 
maid Renal tuberculosis maj cause harmor 
rhage into and about the kidne> in a manner 
similar to that m which pulmonatj tuber 
culosis produces bleeding in the lung and air 
pas ages Purulent processes wilhm the kid 
nex max kad to perirenal hannorrhage either 
as a result of an ascending infection or follow 
ing the lodgment of an infected embolus xxitb 
the subsequent formation of a metastatic 
pxarmc abscess One of us (131 m 1910 re 
ported a case in which the penneal hTmot 
rhage was the result of ascending infection 
‘^econdar> suppuration presumabl) of hxm 
alogenous origin in the pre'-ence of pol>c>stjc 
disease has been found associated \x»th pen 
renal hemorrhage Whit has been said con 
cernmg the ttiologv of aneurism* in general 
applies to affections of the smaller blood 
xessels buch factors as nephntis ncphroli 
thiasts h\ dronephrosis and pol) rustic disease 
haxe been wronglj considered the sole cause 
of perirenal hemorrhage Howexer in these 
cases one must assume the presence of 
another factor such as an abnormal fragilu> 
of lh« xcssels or a blood djscrasia otherwise 
It would be difficult to account for the taritv 
of perirenal hamaioma as compared with the 
frequencx of nephntis for instance 

Most pu/zhng are the cases of so called 
primarx or essential pcnrenal h'ematoma that 
are exclusix el> intracapsular or extracapsular 
In these ca«es the kemorrhage has its origin 
entireU outside of the kidne> the capsule 
throughout its extent being intact The 
explanation of recurrent capsular bleeding 
offered b> Coenentj) that is the presence of a 
kemorthagic perinephritis tinds its analogy 
m a hxmorthagic pachx meningitis and is 
supported bv microscopic evidence Wundet 
bch (18) m his classical descnplion of the 
condition published in 1846 called attention 
to the perinephntis which superxened upon 
inflaramation ot the kidnex and its pelxns 
Exidencc has been adduced m upport of the 
contention that the inflammation can by 


further extension inxohe the fatty capsuli 
and as a result of tears m the delicate gtanula 
tions eventuate in threatening exlrarenal 
h'cmorthxge Other hy pothescs for the ongin 
of the escape of blood into the kidney capsule 
haxe been suggested including a complicated 
\ asomotor disturbance promulgated by Ricker 
(1 s) The occurrence of capsular hemorrhage 
in the presence of a hx dronephro is led 
Baggerd (2) to associate the two ascnbmg 
the hjEmorrhage to the vascular changes m 
duced by the compression 

The next group of causes comprising lesions 
other than tho e involving the kidney or its 
capsule include aneurism of the abdominal 
aorta and of the oxanan arterx hxraorihages 
from the adrenal gland and from retro 
pe itoneal tumors «uch as angiosarcomata In 
1925 a patient at the Cook Countv Hospital 
was transferred to the Urological Service on 
account of a tumor of the loin which sug 
gested the pre'-ence of hydronephrosis At 
operation a perirenal bxmatonia was found 
and packing re orted to The autopsy di 
closed an aneurism invoking the aodonunal 
aorta w htch had eroded the spme and ruptured 
a massivt, accumulation of blood m the right 
lorn resulting 

H$mophiba is the most important repre 
scntatixe of group (d) namely, the b’ood 
dy sctasias The hemorrhage arises frequently 
from the lumbar muscles and from the stand 
point of source of ongm might be induded 
under the morbid processe's of retroperitoneal 
structures other than the kidney or its capsule 
The loss of blood in this group is by diap^esis 
but nex erthelcss as will be seen later may be 
quite alarrmng 

The symptoms associated with the non 
aneurismal group of perirenal hsmatomata 
arc summarized by Lenk (12) in the form of a 
triad namely severe pain, signs of mtemal 
hicmorthage and a rapidly growing retto 
peritoneal tumor in the lorn The severity or 
the pain at the outlet may be of sufficient 
degree to produce unconsaousness so that 
when the pain is associated with anjna 
unemia may be suspected Repeated attacks 
of pain due to recurrences of the hxmorrhagv 
may be present as m aneurism of the rena 
artery The evidences of internal 
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rhage are ob\iousl> dependent upon the 
amount of blood lost, the degree of an'einia 
being as a rule directl) proportional to the 
size of the hmmatoina Hmmatuna of the 
se\ ere grade frequentlj assoaaled v.nth aneu 
namis not described in this group, othennse the 
remaining s\Tnptoms are quite similar 

It would appear that in those cases in which 
the cardinal sjmptoms were mamfested 
(«e\ere initial pain, signs of internal haemor- 
rhage and a rapidlj enlarging tumor in the 
loin) the presence of a perirenal limmatoma 
wouldbereadDy suspect^ However, accord 
ing to Sohn (i6), who revnewed the literature 
until 1921, onl> 3 cases up to that time 
were correctlj diagnosed climcaU> (Doll 
5, 1907, Ricker, 15, 1911, Laewen ii, 
1912) It IS noteworthy that in all three in- 
stances these chniaans had had under their 
care previously one or more similar cases 

It Is the consensus of opinion that the prog- 
nosis depends entirely upon the treatment, 
coasenative handling resulting almost m- 
vanably m a fatal outcome, whereas opera- 
tion Carnes with it a mortality of approvimate- 
l> 60 per cent 

In order to make the picture of perirenal 
hemorrhage clear and to impress upon the 
minds of the readers the chmeal manifesta 
tions of the condition, we can do no better 
than to relate a case w iuch we recently were 
fortunate enough to diagnose and subsequent- 
1 > cure through operation 

CASE REPORT 

M H , a white female, 46 jears of age Tvas ad 
rniued to the medical service of Dr W Quiglej at 
the Cook County Hospital, August 22, 19 6 at 
tiudnighl, complaimng of se\ ere abdominal pam and 
P tsistent vomiting both sjmptoms havnng been 
constantly present for the past 7 days Trvoprevious 
similar attacks, neither as severe nor as prolonged, 
^ere suffered during the 2 months preceding her 
entrance into the hospital The pam which was 
sharp and stabbing located m the right loin, passing 

times to the right upper quadrant, was relieved 
Only by a hy^podemuc of morphine The patients 
statement concerning her frequency of vomiting 
leverj few minutes) was evndenced by her almost 
continuous retching but in spite of her mabilitv to 
retain food obstipation w as absent She bad noticed 
W ^ presence of a mass in the right side of 
the abdomen vathout any increase in size No other 
miormation was obtained except perhaps that she 

hs assaulted 7 years previously and suffered a 


3O0 

alo lateration then as a re ult of a blow on the 
hta 1 

Ihvsual examination dis lo-ed a rather poorU 
ni»unshel and developed white female who moaned 
1 1 easantlv and ' as anparently '•uffenng acute pain 
ket hing and the emesis of a bile - ained thin fluid 
trequeotU interrupted the groaning The forehead 
' a toverel mth large beaL of perspiration oh- 
vio-Jv rot the re-ult of the atmosphenc temperature 
lor the rojm was comlortabU dool The onlv note 
tt )rtn\ Dning was the pre-ence of an abdominal 
m the ize ot a lemon located to the nght and 
3he,htl\ above the level of the umbilicus firm elastic 
smooth onU verv shghtlv tender, havnng no 
resmraiw mvbihtv Bimanual palpation of the 
rtoht hn i tuT'-t bed the tmpresjion tiiat the tumor 
misa ' IV anitnor to the Lidnev \entral pressure 
cause! a sir x>th iructure (posterior kidnev surface) 
to Lomt 11 t jntatt with the inferior palpating hand 
The exammatim was facilitated bv the thin ab- 
dominal V all and the absence ot distention, rigiditv , 
or marks 1 tenderness 

The blood pre '•ure was 130 miHimete-s svstohe 
and 00 millimeters diastoln The entrance tem 
peraiure was 90 degrees F the pul e rate S6 and 
rcspiratorv rale 4 per minute The white blood 
count was II 4COOJ which $2 per cent werepolvmor- 
phonuclear leucocy tes The haimoglobm reading wa» 
75 per cent while the ervthrocvtes numbered 3 73O, 
000 In the urinary sediment no abnormal con- 
stituents were lound The foUownng dav the patient 
was examined and the conclusion reached that the 
symptoms were due to a hemorrhage either intra 
pentoneal or extrapentoneal, or to the tv istmg of 
an abdominal tumor or vn«cus upon its pedicle The 
condition was looked upon as surgical but before 
consultation was sought, evsto copic eaaramation 
was done to ascertain the functional capacitv of the 
left tidnev m the event that at operation the ques- 
tion of a right nephrectomv should arise Cystoscopic 
examination by Dr H Kate undertaken the follow 
ing morning vielded the findings of a normallv 
functioning left kidney and an obstructed ureter on 
the nght ’‘ide which obstruction could readdv be 
overcome, since the injection of 5 cubic centimeter 
amounts of w ater into the ureteral catheter produced 
a return flow of 4 or ^ drops of unne, colored bv the 
lest dve injected intravenously 

It was apparent that the abdominal m3<s was 
steadilv increasing m size having acquired twice its 
original proportions wnthin the 24 hours following 
adnussion On the basis of the rapid e:dargement 
of the tumor mass it «eemed reasonable to assume 
the prccence of the already suspected hsmorrhage 
Although the ma's was situated anteriorly, <10 that 
inspection of the abdomen wnth the patient in the 
recumbent position revealed a projection above the 
surface of the ventral abdominal wall, the tumor 
was considered to be of retroperitoneal origin, «iiice 
It was well circum cnbed and well demarcated in 
contradistinction to intra abdominal hemorrhages 
which are as a rule diffuse and difficult to outline 
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The finihngs resembling closely those previously 
seen in cases of hTimorrhage about the kidney the 
diagnosis of perirenal hemorrhage compressing the 
right ureter readil> suggested itself The patient uas 
interrogated again relevant to the possibility ol 
trauma to the loin but could recall no inyurv to this 
region Arterial disease could not be demonstrated 
for the peripheral vessels vere normal inconsistency 
the Wassermann was negative no signs of penar 
tentis were exhibited involving the superficial 
vessels nor could an increased fragility of the finer 
radicles of the skin of the arms be elicited No 
evidence of a blood dyscrasia was demonstrable for 
the bleeding and clotting times respectively were 
normal and the number of platelets estimated in the 
blood smear was increased rather than decreased 
Signs and symptoms of a suppurative process or a 
history thereof were likewise lacking The patient 
w as sent to operation w ilh the diagnosis of perirenal 
hxmatoma of undetermined origin 
Local anxsthesia was used because the condition 
of the patient was such that prolonged general 
anaesthesia w as not adv isable Through an S shaped 
kidncv incision a mass of clotted blood located espe 
cially anterior to the kidney was exposed In an 
attempt to discover the source of the hrmorrhageit 
was necessary for purposes of exposure to remove 

E ortions of the haimatoma that were somewhat 
rm and adherent with the result that the patient 
complained bitterly and the administration of a gas 
ana?sthctic was instituted at this point Upon 
exposing the pedicle of the kidney there was en 
countered m the proximal portion of the anterior 
surface of the renal arterv a perforation from which 
a jet of blood escaped with each cardiac puUation 
The demonstruion of this lesion to the satisfaction 
of the phisicians present was hardly completed 
when the patient s condition became precarious and 
it was necessary to clamp the bleeder and institute 
measures of stimulation and fluid replacement Un 
fortunately the proximitv of the location of the 
perforation to the point of origin of the renal artery 
precluded the possibility of apply mg a clamp prox 
imal to the site of the lesion The kidney was re 
moved without further delay in the usual manner 
and two iodoform drams inserted The convales 
cence through the aid perhaps of several saline 
transfusions and one blood transfusion was rather 
uneventful although for a lime the prognosis seemed 
grave During the postoperative course a con 
siderable amount of a purulent matenalwasdis 
charged from the wound which on smear showed m 
addition to pus cells the presence of cocci in chains 
and clusters 

Grossly the extirpated kidney presented no note 
worthy alterations exceptforthe presence of clotted 
blood covering Us surface In the hilus the clots 
were white and somewhat firm el ewhere dark red 
For the most part the htmatoma was rather ^ 
mately adherent to the kidney capsule (Fig i) The 
renal artery together with its mam branches except 
for a few raised yellow plaques was unchanged 


At the lower pole the veins were occluded b\ recent 
thrombi apparently due to stasis the result of ex 
ternal pressure exerted bv the extravasated blood 
Thefibrouscapsule was intact and the kidney paren 
chyma normal in all respects Microscopicallv 
except for a patchy intimal thickening of slight de 
gree no remarkable changes were present m the 
main renal arterv or its branches (it is to be remem 
bered that for reasons already stated the renal artery 
was divided distal to the point of rupture) In the 
fat of the hilus however a clue to the origin of the 
perforation was found Infiltrating the fatty areolar 
tissue are found inflammatory cells and fibnn but 
no cvnilcncc of either recent or old hxmorrhage in 
the form of blood or blood pigment In passing from 
this zone of inflammatory exudation one finds a 
proliferation of fibroblists and the presence of many 
newly formed vessels (Fig 2) The vascular elements 
consist of spaces lined b\ endothelium about the 
majontv of which a deposit of material of varying 
thickness undergoing fibnnoid necrosis is found* 
On the basis of the data avaihble it appears that 
a focusof suppuration of undetermined origin located 
at the root of the kidnev led to an erosion of the 
renal artery an<l the formation of an aneunsmal 
dilal tion with subsequent rupture* The changes 
in the fat about the hilus as well as the profuse 
purulent discharge from the operative wound are 
attributable so far as can be ascertained to a cryptic 
infection about the kidney pedicle 


Our experience with 4 cases has taught us 
to look upon spontaneous perirenal hamatoraa 
(m a broad sense) as a detinue entity demand 
mg as a general rule immediate surgical inter 
veniioti The symptoms which characterize 
this affection irrespective of the etiology are 
pim of a severe type signs of internal hxmor 
rhage formation of a perceptibly enlarging 
tumor mass m thcloin and at times htmatuna 
and signs of peritoneal irntation From a 
consideration of these cardinal symptoms 
alone it is frequently impossible to diagnose 
the primary cause of the hTmorrhage for as 
a rviic the sex enty of the pam is independent 
of the mode of escape of blood and curiously 
enough the pain is frequently of equal m 
tensity in liTmorrhage by diapedesis or by 
rhcxis As a matter of fact capillary oozing m 
primary htmorrhage of the fatty capsule of 
the kidney is associated at times with more 
exquisite pain than rupture of the mam renal 
vessel The signs of internal hxmorrhage 
occur likewise irrespective of the caliber of 
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Fig I Section taken from the renal convetity showing 
the relationship of the early organizing blood dot to the 
greath thickened fibrous capsule of the kidne> The 
vascular elements in the clot arc all of the capilbr> type 
A small c> St Tc ith h> aline contents is seen within the kidnc> 
parenchyma (X 63 ) 

the\essel invohed, for it has been repeatedly 
obser\ed that rapidl> de% eloping antcmia is 
just as likelj to occur tthen a bleeding point 
IS too small to be demonstrable as tvhen 
aneurisms of the renal artery are largest The 
tumor mass in the loin, the result of an accu- 
mulation of blood m an anatomical bed when 
the patient assumes a recumbent position, 
can reach just as large proportions in primary 
hemorrhage of the capsule as it can m 
aneurisms of the renal artery The occurrence 
of hematuria, although far more frequently 
associated with perforation of the renal 
artery is not in\ariably present in this condi- 
tion, whereas primary extracapsular hemor 
rhage may be associated with independent 
hemorrhage into the pelvis and hematuna 
(Baggerd, 2) Evidences of peritoneal irnta 
tion are conditional upon factors other than 
the point of origin of the hemorrhage, for 
the tenderness, rigidity, and meteorisra en- 
countered m perirenal bleeding ma> be due 
to anj one of a number of causes 
The separation of renal aneurisms from all 
other causes of perirenal ha:matoma is be 
wiidering to the clinician and therefore un- 



rig 2 Section from the tissue about the kidney pedicle 
The normal loose fat is abnost entirely replaced by granu 
lation tissue rich in blood vessels the wall» of whicn show a 
wide variation in thickness Those vessels which have 
greatly thickened walls are for the most part in a state of 
fibnnoid necrosis (X b5 ) 

justifiable The term perirenal hasmatoma 
should be employed by clinicians as well as 
pathologists (Fahr, 6) in a broad sense to 
cover all conditions leading to the production 
of an accumulation of blood in the loin 
Aneurism of the renal artery would then be 
onl> one of the causes of circumrenal bleeding 
and unless the history or concomitant mani- 
festations point to a definite causal factor, 
the diagnosis of perirenal hasmatoma of un- 
known etiology should suffice 

Wc are disposed to look upon perirenal 
hiematoma as we do upon intestinal obstruc 
tion The diagnosis of mechanical bowel ob- 
struction being established, the indication for 
operation is usually clear The pre operative 
knowledge of the etiology though highly de- 
sirable IS not essential in the decision as to 
the type of management, whether medical or 
surgical, to be followed, and the presence of 
a perirenal h-cmatoma being established, 
whether or not the cause is known, the case 
with few exceptions becomes a surgical one 
It IS noteworthy that in all 4 cases of spon- 
taneous perirenal hasmatoma in which the pre 
operative diagnosis was correctl) made, the 
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examining clinician had had the opportunity 
of dealing with a similar case pre\iouslj It 
IS apparent therefore, that the almost um 
\ersal failure to diagnose correctly cases of 
spontaneous perirenal hemorrhage is attnb 
utable in a great measure to the lack of 
acquaintanceship ivith the clinical picture 
produced bj the condition It is hoped that 
the acceptance of the conception that pen 
renal haimatoma is an affection characterized 
bj definite symptoms (severe pain signs of 
internal heemorrhage a rapidly increasing 
tumor of the loin wnth at times ygns of 
pentoneal irritation and hacmatuna) will lead 
to a more frequent tnlra iitam recognition of 
the disease It is furthermore hoped that the 
adoption of the viewpoint by both internists 
and surgeons that the diagnosis of perirenal 
haematoma calls for immediate surgical inter 
vention (even though the etiology pre 
operatively be obscure) will result in timely 
operative treatment in a greater number of 
ca«es 
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ARTIFICIAL IjMPACTION IN HIP FRACTURES 

IW TKCD J COTTON M D TAGS Bo-jton 


ylRTIFICIAL imp'iction at the hip, 
/\ proposed and carried out by me in 
1 1908, and consistently used since then 

means the operatne production of an impac 
tion comparable to the best accidental impac 
tion Such impaction is produced only after 
accurate reduction of fragments 
Impaction is not in itself a complete method 
of treatment but +he step that happily imti- 
ates treatment, that enables us to secure a 
functioning hip I have used the method many 
times and believe in it Before going into the 
reasons why, certain points must be made 
clear 

Onl> because there seems to be, even today, 
a i\orld of confusion as to the classification of 
hip fractures, should one spend time m the 
discussion of their classification or dwell on 
the importance of Veeping the distinction of 
the established classes clean cut and clear 
Some time ago Sir Astley Cooper made all this 
dear, but we have forgotten his teachings, 
indeed, until \ery lately at least, we ha\e en 
tirelj forgotten 

There are three classes of hip fractures and 
only three (i) extracapsular fractures, not 
impacted, (2) mtracapsular fractures, im- 
pacted well or ill, or not at all, and (3) epi 
ph) seal separations, endocrine or really trau 
matic, in essential causation 
^ Most writers and most players of special 
‘systems" ha\e confused classes i and 2, 
and have, therefore, had and claimed results 
that are difficult of anaUsis because of this 
utter confusion between the one class that can 
not help but giv e bon> union and the other 
dass that can at best be coaxed into uniting 
b> bone onlj in a percentage of cases, which 
until V ery Ktelj w as \ erj low The epiphyseal 
separations are not fractures at all, and I shall 
not discuss them in detail now Whitman 
published an admirable and conclusive senes 
of articles on the treatment of such cases v ears 
'igo 

Intermediate cases no doubt occur but they 
are v erv rare and belong essentially in dass 2 


Accordingly we have to consider (i) extra 
capsular fractures, the trochantenc, pertro 
chantenc, or intratrochantenc fractures which 
are indeed all one thing (Fig i)^ and (2) mtra 
capsular or subcapital fractures (Figs 2 and 

3) 

EXTRACAPSULAR FRACTURES 

In extracapsular fractures the lesion vanes 
in different cases Figure i shows the common 
type The class i, extracapsular, fractures, 
occur at an> age — my voungest patient was 4 
years of age, my oldest 89 They are the re- 
sult of the same trauma, a sideways fall on the 
buttock, that produces most of the hip frac 
tures Here and there is a case, usually that of 
a > oung man , who has suffered the lesion after 
a severe fall on the side Clinical diagnosis 
based on the history, age, and clinical examina- 
tion of the patient has failed me too often 
At best It IS a guess Either tvpt mav be 
present at any age, m any case The X-ray is 
the only sure method of making a diagnosis 
Given a fracture which has been diagnosed 
as of the extracapsular type, we know we 
shall get union by bone, in spite of every 
failure in skill of treatment The problem is, 
very simply, the avoiding of deformit>, m 
eluding shortening, and the mmimi/ing of the 
loss of motion at the hip Consideration of 
these matters need not delay us long for the 
roechanicalproblempresentedissimple There 
IS no place for artificial impaction in this class 
The whole aim of treatment is to correct coxa 
vara d^placement, to guard against its re 
currence, to avoid the establishment of anv 
contracture of adductors, to correct outward 
rotation and to keep it corrected, and to in- 
stitute motion as early as is safe 
The logical treatment in this class is the 
Phillips Maxwell-Ruth scheme of longitudinal 
traction, combined with lateral (outward) 
traction, applied close up to the crotch This 
treatment works out very well, and I have 
used It with success 

*Tbe septate splittingoSol Ihe lesser trochanter which is the usual 
happeoiDg seems of no clinical importance Impaction that is real im 
paction IS rare 
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Fig t Sho in'* the fommon of OTtracap ular 

fracture 

\ like result ma\ be obtained b\ abduction 
in plaster but with this procedure there is a 
chancethit the bone ma\ sliporma\ gointoa 
«.o\a \ara position Therefore if one elects 
this method frequent \ ra\ examination 
should be made to check up the progress 
The remaining method the one I prefer to 
Use is that of traction with the limb in abduc 
tion The angle of abduction should be about 
^degrees the weight applied rotoaopounds 
There is no adxanlage m this method oxer 
that ol longitudinal and lateral traction saxe 
that It Is more nearh fool proof and axotds 
the pos ibilitx of interfering with the circula 
lion which ex en 0 good s ingenious binder s 
board collar about the thigh does not quite 
eliminate if lateral traction is used Max one 
sax howexer that the results are just as good 
bx m\ method’ There is in this class abun 
dance of nutrition and prompt repair with 
callus Lnion is tirm at 6 weeks is solid at 8 
as a rule the limb can bear a bit of weight at 
lo week ind is quite strong at 12 xxctks 
The patient is able to go to work in from 18 
to o weeks Usualh moxtmmts max bt bi 
gun in 7 to 8 weeks As a rule no oonxales 
cent splint IS needed L&uallx the terminal 
damage is contined to ome loss of motion 
at the joint with perhaps a half inch of short 
enmg which is of no consequence if adductor 
contracture ha bcenaxoidcd Bonx union oc 
curs alwax s ' 

Exfracapsular fractures pre ent no eenous 
problem and should be kept distinct from the 
intra capsular fractures 
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ISTR.XCXPSLL.XR FRXCTURES 

Intracapsular fractures otherwi e called 
subcapital fractures or high fractures of the 
neck are the real ource of trouble Fheve 
and thc'C onK gixe the loose sloshing Use 
less hips so well known that are still so com 
mon so calamitous and so little a credit to our 
profession The le ion in these cases is txpi 
cal rhex result from xarious falls or mo t 
often from just sitting down sidexxTijs on the 
street or on the hou e floor The> most com 
monix occur m dumsx old folk who tumble 
down m a lai fashion The ratio as to sct is S 
orQwomentoexen min Thex arefoundnot 
rarcK in middle aged folk and sometunes in 
the X oung There is no real or serviceable age 
differentiation as concerns the intracapsular 
and the cxlracapsular fractures The differ 
ential diagnosis cannot be mide without the 
aid of the \ rax 

Some such fracturesareloo efrom the begin 
ning some loosen up some are impacted and 
remain so The degree of impaction if present 
xaries One secs tx-pes A (Figs 36 j4 and^?) 
tx-pe B (Fig o) and Tx-pe C (Fig 4) and of 
these unfortunateix tx’pe C i-* commonest 
xvlule txTie D (Fig 5) the same saxe for gro 
tesque outward rotation * is not rare 

Tjpe A Is the loose unimpacted fracture 
which fails to unite unlt-'s reduced and im 
pactedorxerx Srmix held 

Tx’pe B Is apt to do well under anj treat 
ment sometimes with none and txpe C max 
do is well though impaction is poor me 
chanicallx poor for repair 
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1 1^ 3 Accidental impaction broad surfaces opposetl 
impaction seemingly \ery deep This patient tbou^,h near 
5 > ,o>ewrsoM recovered with a perfectly Useful hip 

Either t>pe ma>, however, tall apart under 
the normal absorption process which is to be 
taken up presently, and tjpes C and D do so 
rather commonly 

The fact is, hoi\c\er, that under usual rou 
tine treatment the loose fractures sta> loose, 
the poor impactions usually loosen up, and 
onl) the firm impactions get bon> union 
Mo\ed b> the depressing findings m a re 
s lew of the end results show n in a follow up of 
hospital cases, I concei\ed, many years ago,' 
the scheme of artificial impaction of impac 
tion produced by drning the fragments togeth 
er so as to imitate the condition of ftiorablc 
impaction that is occisionallj created by the 
chince of the fall There seemed nothing to 
lose m the loose cases, nothing worth count 
ing 1 loss in reducing the unfaNoribIc cases 
mto fa\orable position, and then impacting 
them 

The method used was, then as now, a re 
duction bv dragging the leg down (with 
counter pressure by the stockinged heel in 
the crotch) to equal length with the other leg, 
to exact correction, as near as may be Then 
the leg IS carried mto moderate abduction 
3nd into sharp internal rotation, and held 
there, while a strong assistant steadies the 
pcKis 

A big wooden mallet — ^mine is of lignum 
m(t: originally of about 7 pounds weight 
Is used to impact the break Impaction is b> a 
succession of slow swings — “following” blows 

A? ^ ‘•Ufc ion viii 6S0-686 

> ng out with the yeafj hiS brought it to about S pcmwls today 



i It, 4 (left) f alse impaction -merely a spiking of the 
loose head by the «pur left on the lower side 0! the neck. 
Very little mechanical stability Very little surface 0 
bone oppo ed for repair This is the commonest type is 
apt to come apart and fail to unite It should be reduced 
and impacted 

1 tg t; No better than the last mechanically and con 
sidered with rejjard to the chance of useful repair More 
over the outward rotation is so great that there would be 
disability from it csen with the bone solid Such an im 
paction calls without question for remodeling and re 
impaction 

on the felt protected liocbanter Presently t 
queer sensation of “ giv ing ” is felt and then a 
lest shows the limb locked, toes standmg up 
like those of a real leg The limb no longer rolls 
loocel> outward in one’s hand’ That is all' 
There is no damage not even superficial 
bruising Impaction probably never ver> 
deep, but it serves to hold position The 
whole idea is to convert unfavorable into fav- 
orable types of fracture m shape fox treat- 
ment 

In no sense can artifiaal impaction do more 
than this’ In 'in> case after treatment is the 
ssme as that u'ied m the most favorable tjpe 
of accidental impactions That means rest — 
fixation 

I can accomplish this best with the double 
plaster spica with a crossbar,® that makes it 
possible to obtain fixation with a spica that 
ma> be cut away low down on the back and 
bell> for the double abduction gi\c$ through 
abduction of the sound thigh, a fixation of the 
pelvis in relation to the damaged femur, and 
fixation of the trunk is not needed (Fig S) 
Aforeoxcr, this t>pe of spica makes it possible 
to roll the patient on her face an hour a dav 
without damage which helps lungs, circula 
tion, and temper, and renders bed sores avoid 
able 

This fixation should be kept up from 10 to 

*1116 sinsle »riico IS fine at first while it fits As the paddinu and the 
(utieiitsIiriAl; thereiscon (derablepfay undunless the snicais hich and 
clos^ cnou^ to interfere with chest and abdomen fixation is to longer 
mxintainea 
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12 weeks which is a safe average* At the 
end of this time in some patients usually the 
younger and more vigorous we find by \ ray 
examination a union so solid that the patients 
are able to get along nicely with crutches 
only provided they are reasonably cautious 

This IS not the rule however usually a 
convalescent splint is in order The reason 
for this is not only that repair is slow but al«o 
that there is interstitial absorption as noted 
above This phenomenon occurs in most 
cases is more marked in the older people but 
IS not peculiar to them It seems akin to the 
softening in the cortical edges m lower leg 
fractures preceding or coincident with repair 
As a matter of fact whatever the treatment or 
non treatment this absorptive process goes 
on normally preceding or parallel with the 
repair process 

At the hip absorption takes place at the 
expense of the living distal fra^cnl which 
IS supplied with blood and with ncrvcimpulse 
which have been cut otT from the broken off 
and so to speak deserted proximal fragment 
within the capsule Very often this absorption 
is extreme even m cases which ultimately 
unite by bone Evident at 4 weeks at its 
maximum usually at 6 weeks persistent lor 
months thereafter particularly in the aged 
patients this process seems a part of normal 
repair (See Tigs 24 25 37 38 39 40 41 42 
43 44 45 ) 

^sacorollarj 0/ this presentation onemust 
include a curious picture of slow repair after 
gradual or abrupt partial separation at the 
upper side of the line of fracture (Sec Figs 
10 32 33 34 36) All these cases were care 
fully treated but all for no evadent reason 
show ed a tendency to fall apart None of them 
were even elderly patients none were infirm 
All protected achieved bony union late or 
later 

One case a young man ' fell apart entirely 
after 4 months' treatment by the Whitman 
method After reduction reimpaction fixa 
tion and later proper protection bony union 
was secured and the clinical result was mar 
velously good — 100 per cent by any measure 


'‘7n Ss^ 
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Until recently this matter of absorption 
seems to have been overlooked by me as well 
as by others We cannot control it directly 
though I think that diathermy is of real use 
as I reported 2 y ears ago 

With or without diathermy one may 
achieve results by protection In a case which 
shows absorption one fits a convalescent 
Thomas splint to the limb and then waits 
until the \ ray shows that the splints may b“ 
discarded without risk 

Figure IQ shows a patient who waited 14 
months for a serviceable hip and got an admi 
rable result Figure 33 shows a patient who 
waited 15 months and secured 1 100 per cent 
perfect result In Figure 31 wc-.ee bony union 
which was obtained after protection for over 
a year and a quarter The patient m Figure 44 
wore the splint for just a year and now has 
at86>ears aserviccablewalkingleg Another 
patient after 18 months has a clinically per 
fcclly good hip with full function In this case 
the union is by a short fibrous bond not by 
bone but it works Another patient pro 
iccted for 8 months hasaserviceablehip solid 
with fair motion no pain I he union is not 
bony Whether it may become bony or not 
I am not sure She is nearly 80 years old 
Ihoughvigorous 

The moral is to use protection and to use 
It for months That means a convalescent 
Thomas caliper splint by day sandbags by 
night with massage and conservative passive 
motion to hip and knee at the morning and 
ev ening interv als 

A chair to push before one or crutches 
should be used at first Later a cane or none 
should beused forthesplmt properly adjusted 
seems to be a definite protection against dis 
placement 

When the \ ray shows that union is solid, 
bone solid then the •splint is removed 

The broad fact seems to be that if we cor 
rcct fix and maintain m favorable position, 
any fracture within the capsule whether 
onginally or artificially impacted maintain it 
until the "V ray shows satisfactory repair 
then we are going to get a solid union bony 
more often than not but serviceable in any 
case 

T N«vEa(l iSurt As« >9 4 
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Tig 6 (left) N. ra> of case impacted for Dr Kellogg Speed Cook County IIos 
pital Chicago January 15 lOJ? before reduction , . ^ , 

fig 7 Same case as m Figure 6 through the plaster after reduction and artiiicial 
impaction with the mallet 


A certain mortality we cannot avoid, for 
most of the patients who have these injuries 
ate infirm, elderly women For like reasons we 
cannot avoid a certain proportion of arthritic 
complications, whether injury is in the hip or 
the Vnee 

What we can avoid is that ghastly class of 
“wheelchair invalids” with loose, sloshing 
non unions, unstable, and very painful, which 
have been the usual net result of hip fracture 
treatment throughout the country We have 
all seen them ' 

And how may we avoid such results^ In cases 
satisfactorily impacted, when we first see 
them, and there are only a few of them, we 
put up the hmb and the patient in a double 
spica with a cross bar (Fig 8) 

In this arrangement the patient can be 
turned over at least once a day, without pain 
and without damage After 3 months this 
apparatus is exchanged for a carefully fitted 
Thomas caliper splint of the convalescent 
t>pe, and the patient gets up, tries crutches, 
or gets about w ith a chair From then on he 
uses the limb with caution and mobilization is 
allowed at hip and knee Only the X-ray can 
tell us when to discard the protective splint 
This IS the treitment for the “ideal” (rare) 
case For the less fortunate average case, one 
approximates this treatment artificially The 
loose fracture must be corrected 


Under anasthcsia,* downward traction 
with the surgeon’s stockinged hed is ap 
plied m the crotch until the length of the 

‘Notfor s <lay»iD older pstieau Heart lunss borreli bladder are 
upseta&datleaattbialongia required lor the patieat to recover from tn 
jhoel and toadjurt her bodily processes to a bed routine Thisdeiav 
does not help fracture but is essential to the patient 




tig 8 The double spica The important thing is the 
cross bar of plaster i to 2 inches m diameter solid enough 
to handle the patient fracture plaster and all Abduction 
of teth thighs internal rotation on the damaged side 
Note the amount of freedom given to the abdomen as well 
as the chest 
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Tig Q The absorption process This patient left the was out of bed at 4 months on crutches and be inning to 
hospital at 6 iveelws apparently with solid union (\ ra> walk \n \ ray at 5 months taken as a routine showed the 

February a4 iqd) Fj/teen months later when I first got findings of the central tracin" Immediately I put on a 

hold of him the condition was that of the push and pull consalescent Thomas caliper plint and there was no m 

picturesof Maj ipij— a loose non union with hardly a crease m the beginning separation at the upper ed e She 

trace left of the neck walked about on this splint actively without crutches 

Fig to Partial absolution slow union A woman of 44 but it was late in the summer of 19:3 before I dared let 
and vigorous \fter reduction of a loose fracture and the her step without support In the end the bone is solid 
usuahmpaction the condition looked favorable (see \ ray (see the \ ra> of OctoW t 19:6) and function practically 
of May IS 1944) The spica was kept on 3 months she perfect 

bmbs matches right and left Then the leg is is repeated until the foot no longer rolls out 
earned into moderate abduction the limb is ward and impaction is obnous 
rotated inward while a stout assistant hold* Then conditions are the same as if there 
the pelvis steadj from the opposite side The had been in the first place an accidental im 
operator using a bij, heaN-j wooden mallet paction m good relation of fragments 
fs to 8 pounds) strikes the padded trochanter a But if impaction is doubtful when the case 
hea%’> slow, ' following blow inward This is first seen what then’ An impaction as m 



Fig n Fig 12 Fig 13 


Tig ti Union solid in 4 months in a woman of 6S perfect ty' years later vrhen this film wa taken This is 

\ fortunate case of deep accidental impaction properly the same patient whose ttlicr hip furni hed Fi ure I4 

tatedfor \t the time of this \ ray she was walking with Iig 13 Loose fracture \\omanof46 vigorous Ke 
out a cane duction trtifitial impaction Three months m spica i-oi 

Flo t2 A like case m a woman of 67 Impaction so valescentsplmt to 6 month \ ray taken at , i months 

exact that I did nothing but carry out routine fixation in Sdtd function nearly perfect but hip and knee are stiu 

pica etc No convalescent splint was used Function somewhatstiff 
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Fig 17 

Fig 14 Elev en years ago ihis patient then 56 years old 
had a loose fracture of the hip which I reduced and impac 
ted and treated according to routine \ftef about 9 
months she was back on full duty as a hospital supennten 
dent and within a year had a perfectly normal hip without 
eien limitation of motion Ten years later she Woke the 
other hip (See F igure 12 ) 

Fig 15 The latest case of artificial impaction so fat 
Not seen by me until on the remov al of a Whitman plaster 
at 3 nonths the whole thing fell apart I saw him at 
months and considering- his age (then 28) decided to t^c 
achance Reduced fractureat i4weeksaftertheinjury and 
impacted Thi-n I followed my routine treatment Plate 


Fig 16 

here shovtn was taken 1 years and 
4 months after the date of mv im 
paction I unction IS literall> per 
feet 

.» I Fig 16 Same case as in Figure 

J \ Is Hip re reduced and impacted 

riJJ ^ \ 1 at 14 weeks Result shown 28 

\ months later He is standing on 

^ t the injured leg 1 here is (shown 

•• in Figure 15) a bit of cota \ara 

j-,g ig defonnitj but it cannot be de 

^ monstrated clinically Of course 

some part of the result must be credited to his youth and 
\igor but that did not seem to help while he was in the 
Whitman abduction spica 

Fig 17 Another late reduction and here m an elderly 
patient of 73 untreated for / weeks with a loose fracture 
Usual reduction and impaction and care Absolutel> per 
feet function rav after 2 \ ears 

Fig 18 Thesamepatient just 2 years and a month later 
No s> mptoms at all but a curious absorptiv e process in the 
solidl> united but not fully nourished head Because the 
patient has had infantile paralvsis from childhood which 
has affected the other leg this hip has to work pretty hard 
for its 111 ing 


I Igure 4 IS useless and cannot hold under the 
inevitable absorption process A position as 
in Figure 5 would not gi\ e a satisfactory resuH 
Cl on if the fragments held and united 
In such cases, do not hesitate to “break up” 
impaction, then reduce it, and re impact 
uith the bigmallet After this the technique 
of double spica etc , as described is followed 


Artificial impaction useful as it has proved 
to be, can do no more than give an initial 
fixation which corresponds to the more favor- 
able t> pes of accidental impaction It gives no 
assurance, per se, of bony union It has no in 
fluence on absorption of bone, or on repair 
After artificial impaction, one must fix the 
limb in the spica, must protect with splints, 
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ho pitai at 6 fleets apparenlh 
Februan a igr*) Fifleen n 
holdofbira the condition w a tl 
piLtures of Slay igtj—a loo 
trace left of the neck 
Fig to J artial absorption 
and vigorous Vfter reductun t 
usual impaction the condition I 
of SIb> li 1914) The pica I 1 


limbs matches right an<l It' 
earned into moderate abdu 
rotated imvard ^hile 1 sii 
the pelvis stcadv Irom the 0 



operator using a big hci 
(5 to 8 pounds; stnkes the ji 
hea\’> «lovv following h 




hg II 

Fig ir Ijnion solid in 4 months in a i 
\ fortunate case of deep accidental impact! 
cared for At the tune of this \ ray she was wjl 
out a cane 

Fig t 7 \ like case in a woman of 6, Impact 
etact that I did nothing but carry out routine ftaation 
spica etc No convalescent splint was used Function 
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Fii; j \\oman of 58 years Fracture was reduced 
impacted and protectiv e splint later She wore this too 
long due to getting lost in the Out Patient department 
This \ ray was taken nearly 2 years after injury Func 
tion 18 nearly perfect She has some habit limp but no 
serious loss of motion from the bony overgrowth 
lig 33 Oman of so years Patient had a loose frac 
turewhichwas reduced impacted and the usual treatment 
followtd \ ray shows result at 18 months She has per 

\er> slo^\l) with a good deal of absorption 
going on 

A good inan> patients would be surprised 
to find themsehes m either of the last two 
classes, but the fact is that the women (and 
nearl> all hip fractures are m women) who are 
now m their sixties and seventies arc not 
good risks as fracture patients The> may 
have no definite lesions, but the> ha\e little 
muscle, less control, and very often, a rather 
inert habit of mind 

I am of those who believe that the present 
da) "flapper” is a ver) great improvement on 
her grandmother A hard little animal, stoic, 
trained away from emotion, she is going to 
make the treatment of senescent lesions a 
ver) much simpler problem for our successors 
of, let us SI) , iq6o 

We can almost assure the old lad> with a 
Iractured hip that she will get bon> union or 
at worst, under our routine, a short fibrous 
union, mechanically serviceable In at least 
three fourths of the cases that come into our 
anas, bony union can be secured by the 
method described 

Hut, with such results as far as actual re 
pair IS concerned, the clinical results, meas- 
in terms of use of the hip, are curiously 



23 Tig 24 

feet function with a little limitation of hip and of knee 

motion 

Fig 24 Woman of s: years She had a loose fracture 
which was reduced and impacted and the regular treat 
merit followed A convalescent splint was employed for 4 
months after the spica The roentgenogram at 10 months 
shows solid union but she has somepain also some disability 
largely due to an old fracture of tne tibia into the knee of 
years ago 

dependent on the age and type of the pa 
tient and on the kind of reaction she shows to 
convalescent conditions 

In the senes to follow, there is a case of 
fracture m a youthful person of far past 80 
She is as good as > ou or I, toda> , in bod) , 
mind, courage, and interest Therefore she is 
going about with a hip not only solid but 
thoroughly useful to her Repair has been 
slow, of course, because of her age, but heihng 
IS now complete and bone union seems to be 
complete 

The gathenng together of these cases has, 
been very instructive, at least to me More 
clearl) than before I see that age must be 
reckoned with, after 70 or 75 repair is not so 
good 

More important, practically, is the matter 
of convalescent splinting Many years ago 
Newton Shaffer got a clinical cure in an old 
case by splinting m abduction Bradford has 
reported cases successfully treated in ambula 
tory fashion wnth his abduction splint, a splint 
that no adult ever would put up with for any- 
one but dear old Dr Bradford, but an efficient 
splint Campbell, of Memphis, was the first 
to emphasize convalescent splmtmg to remain 
m place for a long period 



SURGER\ G\NECOLOG\ A\I) OBSTETRICS 


316 




Fig 35 Fire captain of 03 years vef> vigorous had a 
wse hip fracture which nas impacted after reduction 
Usual routine treatment followed Union was a bit slow 
Protectue plint was worn for 6 months after the plaster 
\ raj at n months from date of injury shows solid union 
i unction is good but flexion is still somewhat limited and 
arlhntic stiffness of both knees is present Nowat b^jeam 
he has retired from the department but is very active doing 
many miles of waibng 
Fig 36 Loose hip 

Fig 3, Same 8 months later after artihcial impaction 
and usual routine 

Fig a8 Oman aged 55 years when injured This was 
14 jears ago \ ray was taken 13 years ago Thispatient 
happens to be working for some of my family Heractivitj 
is extraordmarj the hip function perfect 
Fig 29 Man of 34 suffered a loose fracturewhich was 
impacted with a mallet Delajed union Convalescent 
plint was worn for 14 months but he was active in this 
pcnod using only a cane \ ray shows a bony union but 
apparently dotted with cartilaginous or fibrous areas He 


Fig 30 Man in late sixties \rtificial impaction was 
applied followed by protective splinting Here again is a 
patient who did not report back when told to therefore he 
remained too long in the splint \ ray at 10 months after 
injury showed solid union Good function is present but 
limb IS notsupp’e 

Fig 31 \\oman in mid sixties had a loose fracture 
Vrtificial impaction but with delajed union \ splint 
was applied Further delayfrom pneumonia Slow union 


tit . sfparation at the top She was seen first m 
^ Thomas con 

hf. ^ I, ^i Union IS now solid 

but she ha lunited motion of hip and knee 
ravfi." that tned to come apart The \ 

«y shw the end result perfect function Same case as 
that of the tracings in Figure lo 

fZh, "o'"®" reduced for Dr 

r..^ .1, ® P‘lal Loose frac 

ture here shown as of January s 1916 

case as m Figure u showing imperfect 

rzszTipS wt'rr'"' 

ra^fW '“'{j'r 'ase of deliberate union These are the 
cases ttot not checked up account for the bad end results 
in what sem promising cases This patient was only 46 
but was suffering from a bad myocardium etc The frac 
"ul® reduced and impacted but I did not 
SSrI after the injurj Thus the unreduced 

Fig 38 Same patient as in Figure 17 lo wppW^ m 
plater »Jote the slight overcorrection into coxa valga 
IIAetodo thi when I can (See Fig 13 ) 

•is 39 Same patient as in Figure 17 at 7 months fin 
comalescent ^!mt) Pwition perfect Union apparenllv 
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Fig 33 


Fig 43 Woman of 79 For years she was a sufferer 
from hypertension Fracture was reduced impacted a 
spica applied later a convalescent frame splint then the 
walking Thomas splint This film was taken at 14 months 
She walks without splint or cane and with very little limp 
but some stiffne s She can do everything but get out of 
her chairalone 

np 44 Patient 86 years old double pneumonia dar 
ing convalescence Usual routine etcept for this This 


\ ray was taken at 13 months She goes about with a 
cane can travel stairs coteasilj and has a little trouble m 
sitting Umon is solid and I think bon} Isote the ^aae 
of artenosclerosis of femora and profunda as indicated by 
the crosses , , 

Fig 45 Womanot?? Usual treatment Union 1 solid 
bat there has been extreme ab orption and mechamau} 
there is some limitation of flexion and of abduction She i 
however very active now in Italy for the season 
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I ig 40 Fig 41 Fig 43 

1 1^ 40 Same patient as in Figure 3 ati^months No fiiationandprotection Regained good function but with a 
question of the bon> union now but note the extent of ah limp 

orption of the neck after a fo/id fibrous umon occurring Fig 41 Woman of 60 odd Cood reduction and impac 
lilt r Ilian / monllii after iniury tion was secured but there was excdssiv e absorption with 

I ig 41 1 he kind of union one gets at bo after absorp delay m union Apparently she was much helped by dia 

tion A distorted break lightly impacted m extreme out themiy Final complete union shown m V ray Function 

ward rotation Reduced and impacted Four months good but motion limited she has a limp 

Lately I keep the splints on until the\ ra> A routine such as I now use is onerous enough 
shows It IS safe to let the patient go without to make one wish for the patient s sake for 
them a better method So far wc ha\e no better 

CaseshkethoscshownmFigures^a 33 and no reasonabl> easj way of getting pro\ed 
44 under any ordmar> routine treatment results The only redeeming feature in this 

would not have achieved union at all situation is that a convalescent Thomas splint 
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adequately fitted, is not so great a nuisance as 
one'ftould think 

Very lately, the scheme of spiking hip frac 
tures and allowing early motion has been rc 
vived Possibly the de\elopment of a better 
technique in spiking may get good results, 
but those of us who used the method many 
>ears ago, and have i^atchcd their own results 
as well as those of others, are a bit skeptical 
Follow up reports are a bit scarce and a bit 
recent, and there are already failures 

Nevertheless, if any available technique 
will give real fixation, with a chance of early 
motion, and at the same time wthout hinder- 
ing — then, of course, w e want to use that meth 
od in all cases fit for operative handling 
The latest question is whether fixation by 
artifiaal impaction (no spike) may perhaps 
allow earlier application of a convalescent 


splint and diathermy I do not yet know 
There is no question but that early function 
per se promotes union The only question is 
whether early function is consistent wth real 
fixation, or only with a wobble Wobble be- 
tween fragments (even a little wobble) is 
what rums our results, it seems 
So far as w e ha\ e gone, it seems that Camp 
bell’s cases — an admirable senes — , a list not 
j et published from the Massachusetts General 
Hospital, and these cases here presented, are 
the onl> data resting on any great amount of 
grouped data that give any idea as to what w e 
can do with fractured hips 
As to “artifiaal impaction,” please under- 
stand that I claim only that this method puts 
the limb in shape for the proper and successful 
treatment for satisfactorily impacted fracture 
This much it has done, — and wll do 




Ilg 40 F'g 4« Fig 4» 


Iig 40 Same patient as in Figure 3 at >8 montbs \o fitationandprotection Regained good function but with a 
question of the bon> union now but note the extent Of ab limp 

sorption of the necW after a toiid fibrous union oc urnng Fig 42 Woman of 60 odd Good reduction and impac 
lot r than 7 months after injury tion was secured but there was excessive absorption with 

Tig 4t The kind of union one gets at 80 after absorp delay in union Apparently she was much helped by dia 

tfon A distorted breae liobtly imparted in extreme out (benny Final complete union shown in \ ray Function 

ward rotation Reduced and impacted hour montbt good but motion limited she has a Ump 

Lately I keep the splints on until the\ ray Aroutmrsuch as I now use is onerous enough 

shows It IS safe to let the patient go without to make one wnsh for the patient s sake for 
them a better method So far we ha^e no better 

Cas<'slikethoseshownmFigures32 33 and no reasonably eas> wa> of getting proved 
44 under any ordinary routine treatment results The only redeeming feature in this 

would not have achieved union at all siiuationis that a convalescent Thomas splint 



Fig 43 Hg 44 Fig 4j 


Fig 13 Woman of g For years she was a sofTerer Xray was taken at 13 months She gc>es about with a 
from hypertension Fracture was riduccd impacted a cane can travel stairs noteasily andhas a little trouble in 
spica applied later a convalescent frame splmt then the sitting Unioms solid and I think bony 
watkiag Thomas splint This film was taken at 14 months of arteriosclerosis of femora and profunda as indicaleo by 
She walks without splint or cane and with very little limp the cRisses . , 

but some stiffness She can do everything but get out <rf Fi„ 45 Woman of 77 Usual treatment Umon is soiQ 
her chair alone but there has been extreme absorption and rnecnanicany 

Fig 44 Patient 86 years old double pneumowa dur there is some limitation of flexion and of abduction She 

ing convalescence Usual loutine except for this This bowevei very active now in Italy for the season 
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■scattered m the Ijmphoid stroma 

1 2 Case t Healed ulcer at base of toru,ue pre 
\iouslj the seat of transitional cell carcinoma completel> 
destro> cd b> radiation Patient died of \ isccral metastases 
bpccimen obtained at autopsy 

1 1(* 3 Case 1 Photomicrograph of ksion at base of 
tongue showing cellular scat tissue {ull> covered by 

either th'it thc> nrisc from tr'insition'il cpi- 
thUnl cells which ire known to he present 
m locations where these tumors most com 
monl> trise or thit the> spring from squi 
mous cells which lose their epithelial chanc 
tcFb and assume anaplastic features Both 
clinical and pathological evidence indicate 
that their origin is probabl) from deep rather 
than superhcial structures 
Histologically the cells are small uniform 
in size with a relatively large hy pcrchromatic 
nucleus and scanty cytoplasm They arc 
closely packed with little intercellular sub 
stance 1 he cells sometimes form solid groups 
sometimes they grow in anastamosing col 
umns of opaque granular polyhedral cells 
with convolutions Hat pavement charac 
ters < 5 pines hornification and pearl forma 
tion arc regularly absent These structural 
characteristics are maintained m the meta 
static cervacal Ivmph nodes and distant ms 
ccral metastascs 

Although It has been observed that occa 
sionally metasiases from squamous carcinoma 
may lose their adult epithelial characters 
and display anaplastic features this phe 
nomenon is a rare exception Generally 
squamous carcinoma tends to maintain its 
structure rather rigidly so that hornification, 
spines and pearl formation arc often observed 
in the local and distant metastascs as well as 
in the primary tumor In mela'^tatic nodules 
in the liver extensive hornihcation and spine 



Tig 3 Dg 4 

squamous epithelium with no signs of carcinoma This 
site was previously the seat of transitional cell carcinoma 
as proved by biopsy 

1 ig 4 Case I Photomicrognph of metastatic nodule 
which was located in the liver and which was a metastasis 
from the transitional cell carcinoma primary in the base of 
tongue The tumor is a v er> cellular round and polyhedral 
cell highly anaplastic carcinoma m which squamous char 
acters arc entirely lacking 

formation arc observed Histological studies 
of a senes of intra oral carcinomata revealed 
that the cell structure of the primary lesion 
as shown by biopsy was maintained rigidly 
throughout, in the lymph nodes and visceral 
metastascs 

Whereas the histological features and many 
of the clinical peculiarities of these tumors 
have been observed, their unusual suscepti 
bility to radiation has not been pointed out 
Deco carcinomata of the tongue have been 
observed to regress under roentgen therapy 
alone Advanced tonsillar carcinomata with 
metastatic cervical nodes have been observed 
to show unusual regression after radiation 
The explanation of these phenomena has not 
been clear In view of what has been said it 
IS evident that m these cases the tumor proc 
ess has not been of the cquamou's type, but 
of the radiosensitive transitional form and 
the striking regression m response to smill 
doses of radiation may be explained on this 
basis The fact that these paradoxical results 
have occurred in the same anatomical loca- 
tions where the tran'^itional cell has been 
found to be most common, namely, the tonsil, 
base of tongue, and nasopharv nx, is further e\ 1 
dcnce that this explanation is probably correct 

In a group of radiated cervical lymph nodes 
recently described by the authors, many in 
stances of marked response to radiation were 
observed following relatively small doses An 
investigation of the type and structure of the 
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Fig j Biopsj i>xtRica from iraii.itionalccll carciQoms of tonsil Tumor 

m primary lesion and me^utic cervical nodes completely destrojed by external 
radiation Patient died of vncenl metasuses Note mitotic figures 
Fi" 6 Case i Photomicrograph showing complete destruction of Iran itional 
cell caranoma in cemcal Ijmph node foUomng extemal radiation The darUy stained 
nuclei are remaining Ijinphocytes 

Fig Case Gross <peciRten of cemcal Ijiopb node after external radiation 
showing complete necrosis of tumor tissue ( ee Figs 5 and 6) Prunarj lesion in tonsil 


cell as re\ealed btops\ taken from the 
pninan lesion oon re\ealed that in the^e 
cases we were dealing with a cell devoid of 
quamous characters and shomng lack of 
differentiation Differences tn the mode of 
regrcavion of the transitional cell and squa 
mous carcinoma were pointed out Rapid 
and massive liquefaction necrosis as&ociated 
vvalh a nch enidaiion of Ivmphocvies and 
pla ma cells are charactenstic effects of 
radiation upon the transitional cell tumor 

The infrequencv of internal metasiases 
from mtra-oral caranomata is n ell know n In 
Cnle s senes it was noted in onlv i per cent 
of the cases Becau c of the undifferentiated 
quahtv and loose structure of transitional 
epithelium it i« reasonable to suppose that it 
would metastasize earlier and more wideU 
than the squamous cell Metastasis is un 
doubtedlv favored bv an atypical slmclure 
and bv an origin from deep rather than 
superdcial structures 

\ close studv of 2 cases of transitional cell 
caranoma presented the opportumt> to col 
lect important data bearing on this point 
and «erv ed to confirm the abov e impressions 
Complete autopsj of 1 case and an explora 
tor. laparotomj of the other demonstrated 
bulkv internal metastases in both Two 
other cases are reported in detail to point 
out other characteristic features m the 
climcal course of the disease 

Case i H \ male aged 57 Noyember 19 4 
dcAtloped a swelling of the nght side of the necL 


uhicb progressed for a period of 2 to 3 months 
under the ^agnosis of chrome l>Tnphadenitis The 
faimh and past histones were negative In Febni 
ar> 192s a dissection of the nght neck was done 
and an indJtraiing epidermoid carcinoma found on 
ection Thorough exploration of the pharvnx 
nates larvnz cesophagus and tongue failed to dis 
close aov pnmarv lesion and tbereuere no localizing 
$>'mptoins \ diagnosis of branchiogenetic earn 
noma was made About the same time ashght in 
duration was suspected at the base of the tongue 
and a liberal piece of tissue was removed which 
faded to show anv trace of carcinoma In 4 pnl 
i92> a second operation was done all the nodes of 
the nght side of the neck being completely dis 
sected but no trace of catcinoma was found in aov 
of the tissues About Julj 1925 there was slight 
bleeding and pam at the base of the longue and a 
2>ection was taken which for the first time disclosed 
the pnmaiy lesion a transitional cell epidermoid 
carcinoma (Fig 2) At the same time an enlarged 
node appeared on the left side of the neck about 2 
cenlitaetcrs in diameter Eiamination of the 
lesion at the base of the tongue (Julj 2925) re 
vealed a circumscnbed ulcerated new growth in 
volving the base of the tongue on the right side On 
July 3 1926 6 gold tubes (0 mihuneter filtration) 
each 2 71 millicunes were implanted into the 
tongue lesion (total 2151 milhcune hours) Follow 
ing the radiation there was \erj satisfactorj regres 
Sion of the primary lesion as well as the metastatic 
node and the general condition improved In 
Nosember 1923 the lesion in the tongue was com 
pktely btaled there was however a soft swelling 
present above and below the nght clavncle but no 
definite mass There was no mediastinal shadow on 
\ rav and the lungs were negative From this 
time on the patient s general condition became 
woise he developed a marked anorexia and nausea 
but no vomiting also some abdominal pain referred 
to the upper nght quadrant Examination at this 
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Fig a Fig 9 Fit, 


Fig 8 Photomicrograph showing early imasion of lymphatics by transitional cell 
carcinoma in a nasal growth mistaken clmically for a nasal polyp The patient was 
a young girl aged 24 This process probably accounts for the early lymph node in 
volvement in these cases 

Fig 9 Case 4 Photomicrograph of transitional carcinoma of larynx The lesion 
was considered so far advanced that only surface radiation was employed as a 
palliative measure The lesion responded rapidly and cleared up entirely The 
patient is entirely free of disease after almost 2 years 

Fig 10 Case 4 High power of biopsy specimen Note mitotic figures 


tirne revealed a moderate degree of tenderness over 
the region of the liver and an indistinct mass, 
probably an enlarged li\ er The patient s condition 
grew worse, the mass continued to increase m sire 
he developed moderate ascites and later yaundice 
of the skin and sclet® also petechial hsmorrhages 
and he died on May ii, 1936 
At autopsy, the hepatic flexure of the colon was 
firmly bound to the liver by dense adhesions The 
liver was enormously enlarged, the right lobe wa« 
occupied by three large tumor masses soft and 
hcemorrhagic One appeared as a cyst lined by 
tumor tissue and filled with recent blood clot At 
the base of the tongue there was a healed scar with 
no gross signs of carcinoma on section (Figs 2 and 
3) hlicroscopic examination of the lesion at the 
base of the tongue showed cellular scar tissue with 
no signs of carcinoma The tumor in the liver was a 
v'^ry cellular, round and polyhedral cell, highly 
anaplastic carcinoma (Fig 4) 

Case 2 J S , male, aged 45 developed an en 
Urged node in the left side of his reck 5 months 
before admission Four months after the node was 
detected he experienced slight pain in his throat on 
swallowing Examination revealed a movable node 
2 by 3 Centimeters in the upper right cervical chain 
and a deeply infiltrating neoplasm involving the 
right tonsil A biopsy specimen taken from the 
tonsil showed a transitional cell epidermoid car 
emoma (Fig s) The primary lesion was treated 
with gold radon implants and the cervical nodes 
With high voltage "k. ra\ and the radium pack 
Both responded favorably to radiation, the pnmarv 
lesion healed without sloughing and the cervical 
node decreased markedly m size Two weeks later 
the cervneal node was removed (Fig 7) On histo 
logical examination there was complete destruction 
of the tumor with a few scattered foci m which 
shadows of epidermoid carcinoma could be made 


out (Fig 6) The patient s general condition im 
proved and for i year and 4 months there was no 
evidence of disease locally or generally Sixteen 
months after the patient was first seen he presented 
himself in a weakened condition from intestinal 
obstruction A laparotomy was performed and a 
tumor mass found in the lower dorsal and upper 
lumbar region obstructing the splenic flexure The 
patient died 2 months later No autopsy was 
obtained 

An anah sis of the inception clinical course 
mode of termination, and pathology of these 
2 cabes makes it obvious that we are dealing 
here with a condition which differs markedly 
from the routine squamous cell carcinoma of 
mtra oral origin Furthermore, these cases 
present a striking similarity in their clmiral 
course and pathological findings In both 
cases the site of the primary lesion was the 
tonsil and base of the tongue In both, the 
first manifestations of the disease were in 
the cervical nodes In Case 2, 4 months 
elapsed and in Case i, 8 months elapsed be 
tween the first appearance of nodes and the 
discovery of the primary lesion, in spite of 
the fact that in Case i, the patient was 
under competent medical observation from 
the time the nodes first appeared The sus 
ccptibility of the lesion to radiation was so 
marked that m both ca^^es the primary lesion 
and metastatic cervical nodes were rendered 
entirely free of the disease as proved by 
histological examination difienng m this 
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^er} jmportnnt wsLy from the resistant squa 
mous cell carcinoma The comparatx\eI> 
tarl} and wide dissemination of the disease 
with bulky M ceral metastasis and rapidly 
fatal course further differentiates these cases 
from the sloulv growing squamous cell 
le ion Associated with these characteristic 
clinical features is encountered a speafic 
histological structure to which the term 

transitional cell epidermoid caranoma 
has been applied 

Case 3 V G male aged 50 In Fehruarj 
1023 patient experienced diflicultv m breathing 
and about the same time noticed a small lump on 
each side of the neck The growth on the right side 
remained stationar) and that on the le/t increase<J 
m size Examination on admission revealed a mass 
of enlarged nodes in each upper cerMcal region 
There was a swelling on the posterolateral wall of 
the pbarvn* on each side just behind the tonsillar 
pillar diagnosis of Ivmphosarcoma of (he neck 
lias made \ rav films of the chest revealed 
defanite evidence of mediastinal msohement Pol 
lowing radiation the mass on the left side of the 
neck, was removed In view of the apparent ab 
sence of a primary lesion a diagnosis of branchio 
genetic carcinoma was made \bout the same tune 
a suspicious leaion was noted on the posterior 
pharvngeal wall and a biopsy specimen taken The 
pathological reMrt on this tissue was squamous 
carcinoma (At that time the distinction between 
sauamous and transitional cell carcinoma had not 
vet been made ) One week later the massof nodes 
on the opposite side of the neck was removed and a 
Similar pathological report obtained In January 
1926 the patient was admitted to another hospital 
with local recurrences in the neck. The mass on 
the left side was removed and gold radon seeds were 
implanted on the right side Several days later he 
suddenli became dyspnccic and cyanotic and died 
within a few hours An autopsv was not obtained 

The clirucal course of this case presents 
several interesting features In the first place 
the picture was dominattd bv the metastatic 
proce s while the primary lesion remained 
unrecognized consequently a diagnosis of 
lymphosarcoma of the neck was made After 
histological examination of the cervical nodes 
had revealed an epidermoid caranoma a 
clinical diagnosis of branchiogenelic caret 
noma wa** made and the original diagnosis of 
Ivmphosarcoma abandoned Three months 
later the patient dev eloped a suspicious lesion 
on the posterior pharyngeal wall near the 
ton<5illar pillar which for the first time re 


vealed the seat of the primary lesion This 
case IS cited to point out the peculiar course 
of the disease and to emphasize the impor 
tante of excluding a primary intra oral 
lesion before interpreting enlarged nodes as 
pninary in origin 

Casf 4 F C male aged sg in April ig23 first 
noticed slight hoarseness associated with some sore 
ness of the throat and a slight cough On several 
occasions he coughed up Woody sputum lbs gen 
eral health remained good and there was no Joss of 
weight Examination revealed a granular ulcerated 
lesion on the right anterior surface of the epiglottis 
near the base extending onto the anterior part of 
the nght vocal cord In the right side of the neck 
underlying the sternomastoid was a firm movable 
node 3 s centimeters in diameter Txaminalion oJ a 
biopsv specimen from the primarv le«ion revealed a 
transitional cell epidermoid carcinoma The case 
was considered too far advanced to attempt curative 
treatment consequenth it was decided to perform 
a tracheotomy and resort to surface radiation as a 
palliative measure Table 1 shows the radiation 
emploved 

TABLE I — RVDIATION EWPLOYED IV CVSE 4 





S tjr m W f Ii sh V It S X ay w th th tact s 
ppr mately SS ptf ct tola erytbrm daw 

Following radiation there was marked regression 
of the primary lesion and cervical node bann 
goSTontc examination showed marked radium 
and no evidence of disease the primary lesion hav 
ing entirely disappeared The last examination 
madeonjulyao 1927 revealed no evidence of Qi 
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ease m the larjnx and complete regression oI the 
cervical node 

This IS a ver> remarkable case m that the pn 
mdr> lesion has apparentU completely disappeared 
under moderate external radiation alone Atthcprcs 
cnt time, 2 > cars and 5 months after the beginning of 
symptoms there is no evidence of disease locally or 
generall> and the general condition of the patient 
IS excellent Although the time is still too short to 
predict the ultimate fate of this patient, the result 
up to date is very remarkable m view of the nature 
of the lesion and the advanced condition of the 
growth The case furthermore point® to the possi 
bihties in the treatment of this t>pt of lesion b> 
external radiation alone 


ADDITIONAL CASES 

Casts J H male age 50 w as first seen in the 
out patient department of the Memorial Hospital, 
Ma\ 6, 1024 with the historv that 3 \cars ago he 
\\a« struck by a hand ball m the side of the neck, 
and on the following da> noticed a swelling in this 
region which had been gradually increasing m site 
In May 1923 this mass was removed and was 
followed b> a local recurrence m the scar Z xamina 
tion at this time showed no evidence of a primat> 
tumor and a diagnosis of branchiogenetic carcinoma 
was made In November 1024 the patient de 
vcloped bleeding from the left nostril Examination 
at this time disclosed a discoid mass i M centimeters 
m diameter in the left nasopharynx just above the 
orifice of the custachian tube A biops\ specimen 
taken from this lesion revealed a papillary epidet 
moidcarcinoma transitional cell tvpe Theprimarv 
lesion was treated with bare tubes and the cervical 
nodes with high voltage \ ravs and radium packs 
A specimen of tumor tissue removed from the left 
maxdlarv antrum showed transitional cell carci 
noma The patient was last seen m June, 1926 At 
this time the tumor mass was filling the left tern 
poral region pushing the e>e forward His general 
condition was fair 

Case 6 W J B male age 61, was admitted in 
December, 1024 with the history that 6 months 
a{sO he noticed a swelling in the right side of the 
neck He paid no attention to this until 4 weeks 
ago w hen he began to notice difTicuUj m swallowing 
His general health has been excellent Examination 
revealed two firm enlarged nodes in the right side, 
of the neck both freel> movable Direct examina 
tion of the lar\nx showed a bulk> growth about 3 
centimeters m diameter l>ing in the pyriform sinus 
I ive bare tubes 5 1 milhcuncs each were implanted 
in the pnmarj growth (total 673 milhcune hours) 
rollowing heivv external radiation with high volt 
age \ ra^s ami the radium pack a right neck dis 
section was performed Examination of the tissue 
snowed a transitional cell epidermoid carcinoma 
with marked r-idniion changes At the present 
tune the patient s general condition is excellent and 
there Is no evidence of disease locallj 


Cast 7 A I , male, age 48, was admitted May 9, 
1924 with the complaint that about 6 weeks ago 
he noticed a sore on the left side of the tongue 
Examination showed an ulcerated area on the left 
border of the tongue extending toward the base 
The cervical nodes were not involved Bare tubes 
were implanted into the pnmarv growth and ex 
ternal radiation was applied to the neck after 
which a neck dissection was performed Examina 
tion of the tissue revealed transitional cell epider 
mold carcinoma with marked radiation changes 
At the last examination on May 27, 1926 there 
was no evidence of disease 

Case 8 N L , male, age 58, was admitted June 
10, 1924, wath the history that 3 months ago he 
developed hoarseness which has been graduall) 
growing worse Swallowing has also been some 
what painful Two weeks before admission a cer 
vical node was removed for diagnosis and a report 
of squamous carcinoma returned Examination 
revealed a bulk> extrinsic lesion involving the right 
pvnform sinus of the larvnx and extending upward 
to the base of the epiglottis There was a question 
able node m the left neck Bare tubes were im 
planted into the pnmarv lesion and radium packs 
applied to the neck after which a left neck dissec 
tion was performed Examination of the tissue 
revealed a transitional cell epidermoid carcinoma 
with marked radiation changes The patient was 
last seen m the clinic m Jul> 1924 At this time 
there was no evidence of disease The patient has 
since been lost trad of 

Casi 9 M S male, age 50 w i® admitted in 
July, 1924 with the historj that 6 weeks ago he dis 
covered a lump in the left side of the neck which 
has gradually increased in size Three w teks ago he 
noted for the first tune a sore on the side of his 
tongue Examination revealed a verv extensive 
lesion involving the left base of the tongue extending 
up onto the soft palate and involving the uvula 
and the tonsillar pillar There was also a hard 
movable node m the left upper deep cervical chain 
Treatment consisted m the implantation of bare 
tubes m the primary lesion and heav> external 
radiation to the neck followed b> bilateral neck 
dissections Exarrmation of the tissue revealed a 
transitional cell carcinoma The patients general 
condition graduaU> becime worse and he died m 
April 1925 

Case 10 M A female age 48, m January 1924 
began to experience difiicultv in breathing Four 
months ago she developed pam in the left forehead 
and about the same time noticed a small lump in 
the left side of the neck Examination revealed a 
growth in the ethmoid with marked swelling extend 
ing dow n to the tonsillar pillar There w as also a 
fixation of the larvnx with cedema extending down 
to the pharvnx Treatment consisted in the im 
plantation of platinum needles in the pnman 
growth and heavy external radiation to flit neck 
followed b\ a neck dissection The pathological 
reportwas ‘transitionalcellepidcrmoid carcinoma ’ 
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moos ceD c^janocia Tie ccnjp_rati\ 
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Tnii bJlk^ ^xceral meia-^rj' and r..pidh 
i-ij coT.r^e runier di 5 erenti-ies ihe>e case^ 
iTcrm he sIottJ'v groiniig -rpiamnnH. cdl 
fef 303 ^^ociaied Tnlh The>e ciaracten tic 
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siculai ratiol ncal epyn oii-ined la Jacuatt 
to 6 tb“ f_ii£st r"- ..dmitied to another be sjuial 
•»tlh IjcJ rentes e< jn the neck. The mass on 
iVleisd T*. Tcmc ted and gold radon seeds were 
.n:')l..n ei oa tie r pit ade 5>cve*_l clats later be 
'•uidenJ bee.«me dt pnoac -nd ct-nouc and died 
tn Jua a Jetr boo- ^ -utop'X wis not obtained 

Tbe di''.ir_l coarse ol this present 
^et e'J inieresurg features In the cr l place 
lie picn-rc T-a- dosunaled fat tiemeta latic 
p*-oc& vHle lie piKsart le&Jon rein-mcd 
lotrecc ffni.-ed conseqnenih a dugaosis of 
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hi. olorJCaJ ex^orjaation of lie cemed nodes 
had reteJed an ^idenaojd caranoma a 
rlir.tcal <ii..cno5is of b-'accijogeneljc c-ra 
Doma iras m-de and lie onmuaJ dizsnosL of 
lt-ir:pios..rcoma abandoned Three months 
Uler the p_ueni det eloped 2 su<pjaoas lesion 
on tie pos enor piart-ngeal Trail near the 
lonsHI-r p 3 L.r triich fo*" the fir 1 time re- 


tealed the -seat of the pniman lesion This 
c.-«e Is ated to point out the pecuiar cour e 
of tic disease and to emphasiae tie impor 
tance of eidudmg a pnman intra-oral 
lesion before inteipretmg enl..rged nodes 
pninart in ongin 

CtsEa F C male aged 0 in ^p*!] 19 j t.‘t 
noticed slight hoarseness as«oaated tnlh some *0 e 
ness of the ti'oat and a -light congh On sfxera! 
occasions he conghed up Lloodv sputum His gen 
eral health remained good and there tras no loss of 
woght Ei_minalJ02 mealed a g'anjlar iJtemlfd 
legion on tie nght antenor urface of lie enigloltis 
near the huse extending onto tie antenor part ol 
the n''ht vocal cord In tie nghi side of lie neck 
unde'lnng the s eroom- toid teas a firm movahle 
node a centimeters in diameter Ejcammatioa of a 
bio~*t •s'xeamcn from tbe pnman Icaon revealed a 
tranaiionJ cel] eTtsdermoid caranoma- Tie ca.«e 
»8s coasidered toofaradtanced to attempt rur-tive 
ireatmeni coc*eqjeBtIv jt wa< dcaded to perfona 
a tr.cheoioat and resort to suriaee radiation as a 
paliaute meav_-e Table I hotrs tbe radiation 
emplot ed. 
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C\SE 17 EC, male age 67 w'ts admitted 
April 1924 viith the history that 3 months ago he 
first noticed a discomfort in the throat followed b> 
moderate hsmorrhage One week ago he dis 
covered a lump in the neck which graduallj in 
creased in size Examination revealed a deepb 
excavated ulcer which had destroyed the entire 
tonsil and in\ol\ed the soft palate and lateral wall 
of the pharynx A Wpsy specimen revealed a 
transitional cell carcinoma Treatment consisted 
in the implantation of bare tubes into the primary 
lesion and exposure of the neck to the high \oUage 
\ rajs followed by a left neck dissection At first 
there was an improvement in the general condition 
of the patient, but later he declined rapidly and 
died in December, 1924 

Case 18 A D ,male ageafi.wasadmittedMarch, 
1923 with the historj that in November iqz’ he 
developed a sore throat In December, 19-3, this 
was treated wnth the cautery with no improvement 
For the past several weeks he has had 4 atlacls of 
hjeroorrhage from the throat Examination re 
vealed a very bulky growth involving the entire 
tonsillar region and base of tongue 'Ibeie was a 
large firm node at the angle of the jaw on either 
side A biopsy specimen revealed an epidermoid 
carcinoma, transitional cell type Treatment con 
sisted m the implantation of bate tubes into the 
primary lesion and the application of high voltage 
\ ray to the neck At first there was satisfactory 
regression of the lesion, later, however there was 
local tecuTietice of the disease, the general health 
of the patient grew worse, and he died m Januarv 
1925 

Case 19 \\ T 0 ,male,age73,wasadmittedSep 
tember 1934, with the history that m March 1924 
he felt a small sore on the inside of the left upper 
jaw which gradually increased m size and finally 
ulcerated He cons^ted a physician who gave him 
\ ray treatments over a period of 4 months Ex 
amination revealed an extensive ulcerated lesion 
on the upper left alveolar ndge involvinc the 
mucosa of the cheek anteriorly and laterally There 
w as a hard movable node 2 centimeters in diameter 
m the left submanllary region A hiopsv specimen 
revealed a transitional cell epidermoid car 
emoma " Treatment consisted in the implantation 
of bare tubes into the pnmary lesion and application 
of high voltage \ ray to $oth sides of the neck 
followed by a left neck dissection There was satis 
factory regression of the primary tumor and nodes 
following radiation At the last examination the 
patient s general condition was fair, but there was 
some evidence of local recurrence of the disease 
Case 20 D D , male, age 49, admitted Novem 
her, 1922 with the history that i year before he 
noticed a small lump on (he left side of his necl 
which has been gradually increasing m size jje felt 
nothing inside his throat until about 3 months 
when he began to have difficulty in swallowing 
Examination revealed a deeply infiltrating neo 
plasm invoUnng the anterior pillar of the left tonsil 


and an enlarged node in the left anterior cervical 
region The local lesion was treated with bare 
tubes and the nodes in the neck exposed to the 
radium pack after which a neck dissection was 
performed Examination of the nodes revealed a 
very cellular epidermoid carcinoma, transitional 
cell tvpe with focal destruction of tumor cells 
There was marked regression of the tumor under 
radiation The patient’s general condition im 
proved at first but later became worse He died 
January 14, 1924 

CLIVICAL A\AL\SIS 

Based upon histological exammation of 
sections obtained ftonv biopsy specimens and 
metastatic I5 mph nodes, 20 cases of transi- 
tional cell epidermoid caranoma were se 
lected and a study of the climcal history and 
course of the disease made with the Mew of 
determining any speafic or characteristic 
features which might be associated with this 
particular type of cell growth A special 
attempt was made to detemune the presence 
of any features sufficiently constant and 
characteristic to permit clinical recognition 
of the nature of the lesion The results of 
this study demonstrated four outstanding 
features which may be regarded as more or 
less characteristic 

1 Location of the lesion Of 20 cases 
inalyred the distribution of the pnmary 
legion was as follows 

Cues 


Tonsil 10 

Base of tongue 5 

Lary nc 4 

Nasophary nx 2 

Mucosa of cheek 1 

Total 20 


In several cases listed in the tonsil group it 
was impossible to determine whether the 
ton«il or base of tongue was the seat of the 
pnmary focus is the lesion when first seen 
had involved both regions In a number of 
cases belonging to this group, the primary 
seat of the lesion was in the nares In one 
case the condition was regarded as a benign 
polyp and the tumor exased locally Be- 
cause of the fact that complete data is lack 
mg in these cases they are not included in 
this report It is important, however, to recog- 
nize the nasopharynx as one of the favorite 
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bites of occurrence of this tjpe of growth It 
ma> be stated that the lesion is most common 
in the tonsil base of longue and nasopharjnT 
Hie 14 cases of transitional tell lesions of the 
tonsil and base of tongue were selected from 
a group of 148 tonsillar and lingual car 
cmomata These figures indicate the relative 
proportion of the squamous cell and transi 
tional cell in these particular locations 
Although these data ire based upon a relative 
1\ mall group of cases vet we believe it is 
sufficient to point to the tonsil baseof tongue 
and nasopharvnx as the lavonte sites for this 
lesion 1 he evidence presented bj this group 
of casci IS substantiated bj the clinical exper 
lence that not mfrequentlj carcinomata of the 
ton-ill base of tongue and nires have been 
observed to show a phenomenal response to 
radntion The explanation for the frequenev 
of the transitional cell in these particular 
location® IS not clear 

2 ( foil appearance of the lesion The 
appearance of the primary lesion is more or 
less characteristic and since attention has 
been directed to these growths certain fea 
lures have been observed which give them an 
appearance differing from that of a primary 
squamous cell lesion Squamous caianoma 
usually presents a coarsely granular appear 
ance which progresses to frank ulceration 
The lesion typically has an elevated in 
durated border with a depressed ulcerated 
crater Contrasted to this the transitional 
cell lesion presents a finely granular velvety 
surface which looks like an erosion of the 
mucous membrane rather tb in a frank iilcera 
tion The lesion is flitter and gives the im 
pre Sion of having originated in the deeper 
structures and adhered to and eroded the 
mucous membrane from beneath In a num 
her of instances the gross appearance of the 
lesion his given an accurate clue to the 
diagnosis of transitional cell caranoma 

3 thnical course Case i presents an 
unu'ual opportunity to study the clinical 
course of a typical transitional cell lesion 
The first sign of disease was the appearance 
of a swelling of the right neck which for 2 or 
3 months progressed under the diagnosis of 
chronic ly mphademtis Remov al of the mass 
revealed an epidermoid carcinoma and since 


very thorough exploration of the pharynx 
laijnx nares and oesophagus failed to dis 
dose a primary lesion a diagnosis of branchto 
genetic carcinoma was made Not until 8 
months after the appearance of the cervical 
swelling was the primary lesion found Pam 
and slight bleeding pointed to the base of the 
tongue as the eat of the primary lesion and a 
biopsy specimen supplied the diagnosis The 
logical explanation for the course of events in 
this case would be that we are dealing with a 
deep seated very cellular lesion having its 
origin at the base of the tongue The cell 
being of a type which metastasizes early and 
grows rapidly the disease becomes evident 
as a metastatic focus before the deep primary 
lesion approaches the surface and ulcerates 
In the meantime the clinical picture is 
dominated by the metastatic phenomena and 
the ca'^e proceeds under the wrong diagnosis 
of chronic lymphadenitis branchiogenetic 
caranoma or endothelioma until the primary 
lesion ulcerates and produces symptoms 

Analysis of the clinical histones and course 
of the group of 20 cases revealed the interest 
mg fact that m 13 of the cases the patients 
gave a history of having noted the presence 
of enlarged nodes in the neck as the hrst sign 
of disease before any abnormality referable 
to the intra oral region was detected and in 
2 cases the cervical swelling and primary 
lesion became evident simultaneously In 5 
of the 20 cases thorough search failed to 
reveal a primary lesion and the cases pro 
gressed under the diagnosis of branchio 
genetic carcinoma endothelioma lympho 
sarcoma and reticulum cell sarcoma until at a 
later date the primary intra oral lesion be 
came evident and the correct diagnosis could 
be made 

The course of events in these cases is simi 
lar to that found by other investigators in 
tumors which fall m this group In a very 
careful and detailed study of carcinomata of 
the nasopharynx Crowe and Baylor state 
that the hrst sign of carunoma in this region 
IS often a painless and rapid increase m size 
of the deep cervical glands at the angles ol 
the jaw Of 79 cases of carcinoma of the 
nasopharynx reported by New 51 had en 
larg^ cervical nodes Eighteen of the 51 
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patients in whom the cervical nodes were 
involved had had operations on the neck 
without discovery o{ the primary tumor A 
microscopic diagnosis of endothelioma from 
the node removed had been made elsewhere 
m 3 cases 

4 Response to radtahon The marked 
radiosensitivity of the transitional cell car- 
cinoma constitutes one of its most important 
properties and differentiates it from the 
radioresistant squamous cell caranoma The 
difference m the radiosensitivity of these tuo 
types of cell is so marked that the response to 
radiation may give a clue to the nature of 
the condition The response of the primary 
lesion and the metastatic nodes has been so 
marked that in many instances microscopic 
examination revealed complete destruction of 
alt tumor tissue From a therapeutic stand 
point these differences assume considerable 
importance The amount and type of radia- 
tion necessary to destroy the tumor process 
IS obMousl> different for the two t^cs of 
cell and the pnnaples underlying radiation 
treatment of the squamous cell and transi- 
tional cell are undoubtedly not the same 
Destruction of the squamous cell must occur 
through an intense effect from interstitial 
radiation or b> \ery heavy external radiation 
uhercas complete destruction of the transi 
tional cell tumor may be accomplished m 
many \ustances wxth xelatweVy small doses ol 
external radiation 

DIAGNOSIS 

The diagnosis of this condition should be 
based upon the clinical pathological picture 
rather than on the histology or clinical fea 
tures alone WTiereas, in certain cases the 
histological features are so typical that a 
diagnosis mav be made on section alone, 
many instances occur m which the rc<;em 
blance to other conditions is so marked that 
the microscopic picture should be considered 
onl> m conjunction with the clinical data in 
order to reach a proper interpretation of the 
case In some cases the climcal features ha\ c 
been so characteristic that the proper diag 
nosis has been reached dinically and con- 
firmed by section The faionte site of the 
lesion (tonsil, base of tongue, and nares), its 


early metastasis, wide dissemination and 
rapid response to radiation are the pre- 
dominant clinical feitures The absence of 
squamous characters — hormfication, spines, 
and pearl formation — differentiates the two 
conditions histologicaU> 

Branchiogenetic caranoma is differentiated 
by its histological structure, slow rate of 
growth, lack of response to radiation, and 
absence of a primary lesion It is probably 
always squamous 

Pnmary endothelioma of lymph nodes may 
resemble transitional cell caranoma in which 
the nodes are enlarged and pnmarv lesion 
undetected This condition was described by 
Chambard in i85o under the term “primary 
caranoma ” Since then detailed reports of 
the gross anatomy, microscopic structure and 
clinical course have been furnished by Ewmg 
and the disease is now generally regarded as 
a distinct entity This disease is compara- 
tively rare, commonl> arises on the basis of a 
chrome granulomatous inflammation, espe- 
cially tuberculosis, and is often classed as 
secondary carcinoma The disease may occur 
dS a systemic involvement of many lymph 
nodes or as single or multiple tumors of 
cervical, axillary, or other lymphatic chains 
The localized tumors are commonly regarded 
as tuberculosis The history of an antecedent 
tuberculous infection, the slower progress of 
the disease, the lack oi response to radiation, 
and the persistent failure to find a pnmary 
mtra oral lesion are differential points in 
favor of endothelioma A more rapid clinical 
course and a favorable response to radiation 
are in favor of secondary carcinoma The 
detection of a pnmary intra oral lesion estab- 
lishes the diagnosis 

TREATMENT 

Because of the marked radiosensitivitj of 
the tumor on the one hand and its high grade 
of malignancy on the other, there is no ques- 
tion but that this lesion should be treated by 
radiotherapy Ihc very poor surgical results 
of highly malignant anaplastic tumors is only 
too well known The inaccessibility of the 
primary lesion makes it difficult of surgical 
approach and complete removal The pn- 
mary lesion has been treated by buned gold 
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radon implants distributed as umformlj as 
possible throughout the growth The results 
ol the treatment of the primary lesion ha\e 
been satisfactor. in mo&t cases In many 
instances there has been complete regression 
of the disease frequentl> nathout gross nec 
rosis of tissues The treatment of the meta 
static cervical nodes has consisted of radia 
tion mth high voltage X raj s and ladium 
followed m most cases bj neck dissections 
Exarmnation of the radiated specimens has 
shown m many instances complete destnic 
tion and devitalization of all tumor cells 

The abihtv to care complctelj for the 
primary lesion and metastatic cemcal nodes 
by radiation has been demonstrated The 
danger lies in the earlj dissemination of the 
disease to the viscera so that whereas the 
pnmarj lesion and cervical nodes have been 
cared for the patient returns with bulky 
visceral metasiases There ate three pos ible 
etplanations for this course of events (z) 
The disease in the primary lesion or cervical 
nodes has not been completelj destrojed, 
(3) the disease was disseminated by operative 
trauma or (3) distant metastases were pres 
ent though not demonstrable when the pa 
tient presented himself for treatment 

Out data indicate Chat the disease can be 
completely eradicated from the pnmarj focus 
and cervical nodes Ihelack of differentiation 
of the cell its high grade of malignancy and 
(iimcal evidence of carlj lymph n<^c involve 
ment favor the view that when the cervneal 
nodes are alreadv mvolv ed distant metastatic 
foci are also present which do not become 
evident dimcally until later The danger of 
dissemination of a verj cellular tumor b> 
operative trauma is undoubtedly great and 
merits senous consideration 

BiSULTS 

Results obtained in the treatment of the 
cases included in this study are giv en m Table 
II below rhirteen of the so patients treated 
are dead Of the 7 patients alu e the interval 
is too short to designate anj as cured Hie 
unfavorable results obtamed in the treatment 
of this group of cases as compared with the 
squamous cell caranoma points to this lesion 
as the more malignant process 


TABLE ir — RESOLTS IN 20 CtSES 


LvvMig 


4- 3 ytats j iBODiJas 

S3} ears (local recurrence) 

6 * >ears 

7 lyeais 


D 1.1 
iSmonUu 
xS montlis 
3>«ats 


i 

9 

tx 


4 months 
la months 
2 months 
6 months 


*3 

14 2 years 6 months 
ta 2)earg 
x6 

t& 

29 3 ytsus 6 months 


4 months 


1 6 months 
12 months 
2 jears 

2 I'pars 


CONCLUSIONS 

1 Within the group of mtra-oral epider 
mold carcinomata ate found peculiar tumors 
presenting a speafic histological structure 
to which the name ‘ transitional cell epider 
mold caranoma ’ has been applied 

2 Transitional cell caranoma m a highlj 
cellular malignant tumor The cells are 
small uniform m si/e with large hj*per 
chromatic nuclei and scantj cj toplasm 
growing diffu&elj, sometimes forming solid 
cofdn Adult squamous character? such as 
hormfication spmes and pearl formation 
are absent 

3 The exact ongm of these tumors is as 
yet undetermined It is believed, however, 
that thej arise either from transitional epi 
thelium or that thej anve from squamous 
epitheltum which in its growth loses its 
adult epithelial characters and a-.sume3 ana 
plastic features 

4 The most frequent seats of occurreaceart 
the tonsil, base of tongue and nasopbaiynx 

5 Tumors compost of this tvpe of cell 
form a small but definite proportion of intra 
oral carcinomata In the tonsil and the base 
of the tongue^the proportion of transitional 
cell to squamous cell caranoma is appron 
matelj i to ro 

6 The clinical course of these tumors is 
chatactenzed bj the earlj and wide di^ea 
mation of the disease, so that the clinical 
picture IS dominated by the metastatic proc 
ess while the small deep seated primary 
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lesion, in many instances, remains un- 
detected 

7 A review of the cases shows manj in 
stances m which this disease has been erro 
neousl> regarded as br inchiogcnetic carci- 
noma, endothelioma and ly mphosarcoma 
This IS due to the fact that the deep location 
of the primary lesion and its early metastasis 
cause enlargement of the cervical nodes 
before the primary tumor ulcerates and pro- 
duces symptoms Attention is called to the 
importance of thoroughh excluding a deep 
seated primary transitional cell caranoma 
before resorting to a diagnosis of pnmary 
disease of the h mph nodes 

8 The marked radioscnsitv\ ity of transi 
tional cell carcinoma is one ot its most char- 
acteristic properties This property is so 
marked that the rapid response to radiation 
is a useful point in the differential diagnosis 
from the radio resistant squamous carcinoma 


9 The abiliU to completely eradicate the 
disease in the primary lesion and cervical 
nodes by radiation renders this the method of 
choice in the treatment of this lesion An 
attempt to pre\ ent distant metastases should 
be made bv treating the lesion as earlv as 
possible by a method devoid of trauma in 
order to a\ oid disseminating this \ ery cellular 
tumor process 

The waters wtsh to acknowledge their indebtedness to 
Dr James Cwin), for his aid and suggestions throughout 
this study 
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CANCER or THE PERIAMPULLARY REGION OF THE DUODENUM 
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M any waters on the subject of car 
anoma of the ampulla of Vatcr 
have pointed out that the growth k 
ideal!> situated to make its presence knoxvn at 
an early stage They have claimed that 
regional and distant metastases are late 
Nevertheless the results of radical surgery 
have not been encouraging In the reported 
cases, many patients presented a relatively 
long history of more or less indefinite com 
plaints referable to the gastro intestinal 
tract before the onset of the icterus that final 
ly led to operation It must be somewhat a 
matter of good fortune for both surgeon and 
patient to find the growth well locaUaed to 
the mtraduodenal portion of the terminal 
bile duct It IS most often although not ct 
clusively in such situations that radical sur 
gery has succeeded or at least allowed the 
patient to survi\ e the operation and tbc iin 
mediate postoperative period Within the 
past decade eight cases of periampullary car 
cinoma of the duodenum have been operated 
on at the Mount Sinai Hospital, in three of 
w hich radical operation was performed It is 
the purpose of this paper to report these eight 
cases and at the same time to reww tbc 
literature of previously reported cases 
According to Gray (14) the caruncula 
major of Santorini or the bile papilla is a 
projection in the lower part of a longitudinal 
fold of mucous membrane regularly situated 
in the second, or vertical portion of the 
duodenum, usually on the posterior wall at 
Us junction with Us left border At the sum 
mit of the papilla, which may be covered b> 
a small transverse fold of mucous membrane, 
the bile and pancreatic ducts empty In 
about 50 per cent of the cases one inch above 
and one half inch or more in front of the bile 
papilla IS a much smaller papilla, the caruncula 
minor of Santonm, on the summit of which the 
accessory pancreatic duct of Santonm opens 
when present The ampulla of Vater is a 
conical cavity formed by the fusion of the 


bile and pancreatic ducts and is much larger 
than the opening of the bile papilla The aver 
age length of the orifice is s 9 millimeters and 
the diameter 2 5 millimeters (Opie) The 
two ducts open by a common onficc, if there 
is an ampulla or by two separate orifices if 
there IS none In form the ampulla strongly 
resembles a clitoris the apex being represented 
by a transverse fold or fissure and the frenu 
lujn by the longitudinal fold of the duodenum 
The papilla and ampulla like other anatom 
ical structures are subject to vanations 
Lctullc and Nathan (20), following a series of 
careful dissections have described four types 

1 In the first type the projection just 
desenbed and the ampulla are not present 
The transverse fissure exists and m more or 
less complete fashion covers the choledochus 
opening The choledochus receives the duct 
of Wirsung and pours the bile and pancreatic 
juices directly into the intestine 

2 The second type, whidi corre!>ponds to 
the usual classical description given m most 
anatomies is more frequent than the one just 
described, but is not the most common In 
the region of the papilla there is an elevation 
ending in the ampulla The common bile and 
pancreatic ducts seemingly attached, open 
into this more or less rounded cavity, the 
depth rarely surpassing 4 to 6 millimeters, the 
diameter measuring 6 to 7 millimeters Each 
of the canals seems to contract a few nulli 
meters before it reaches the depth of the 
ampulla 

3 The third form is the form most fre 
quently seen, being present m 8 of •’i cases 
There is a small projection with a sort of de 
prcssion but no real ampulla The choled 
ochus and duct of Wirsung do not come to 
gether to form a common ampulla but empty 
individually into the intestine being sepa 
rated by a membranous partition about r S 
nuttimeters m tlucLness 

4 In the fourth type there is a large pap 
lUaty projection with the same disposition 
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of the two canals prcMOusly noted These 
open b\ a punctiform or circular orifice about 
X 5 inilUtnetet in diameter, the orifices being 
divided by a vertical fringe In other cases, 
the duct of Wirsung forms a concave gutter 
around the choledochus, the two canals ap- 
pearing concentricallv arranged 
These \ anations ha\ e more than an academic 
interest, for in cases of obstruction of the duct 
of Wirsung, the pancreatic juice may still be 
supplied and delivered into the intestine by 
the accessory duct of Santorini, or, occasion 
ally the duct of Wirsung instead of tenmnat- 
ing m the caruncula major, empties into the 
caruncula minor, so that an occlusion of the 
biliarv papilla does not disturb the function 
of the pancreas m the least 

The histology of the ampulla of Vater is 
of importance because three different of 
epithelium enter into its formation, that of 
the intestine, the choledochus, and the pan- 
creatic duct At the angle of the ampulla, 
intestinal epithelium is present with its 
large, cleat, flat cells and mucous ones The 
mucosa of the choledochus is formed by cylm 
dneal cells, rather high, measuring from 25 
to 30 microns This mucous membrane is 
wrinkled, and between the pUoE, are open 
secretor> canals of ramif>ing glands resem- 
bling the biliary type, but secreting more 
than those m the superior part of the choled 
ochus The epithelial cells of the canal of 
Wirsung present a much lower t}pe, almost 
cuboidal, from 12 to 15 microns m height 
So in papillar> carcinoma, tumor cells may 
arise from the duodenal mucous membrane 
in the region of the papilla, from the glands 
of Lieberkuehn, from the glands of Brunner 
in the submucosa, from the mucosa of the 
choledochus, from the cells lining the pan- 
creatic canal and, as Tic (22) and Pilliet (22) 
ha\ c show n, from the glands of aberrant pan 
crcatic tissue which ha\e been found buned m 
the depths of the ampulla Much has been 
\\ rittcn upon the differentiation of ampullary, 
ductal, and duodenal malignancies from their 
histological appearance Considered prac- 
ticall) , the point of origin is onlj of acadeimc 
interest because the clinical course and the 
surgical indications are the same m all 
groups 


While carcinoma of the choledochus is not 
common, it is four times as frequent as that 
ansmg from the pancreatic duct, making the 
latter and ampullary neoplasms rather rare 
If seen earl> , these tumors grossly present 
two varieties They may be pedunculated 
growths, mobile in the ampulla, often cov- 
ered wnth excrescences, occasionally eroded, 
varying in size from a small pea to a walnut 
or even larger, Angeli reporting a case in 
which the mass was the size of an orange 
When they protrude from the ampulla of 
Vater, their ongin is inv anably from the com- 
mon duct The second group consists of the 
bloody, ulcerating, plaque type of tumors, 
which commonly arise from duodenal mucous 
membrane, occasionally so small as to be 
passed unseen m a hurried examination The 
origin of the tumor is often very difficult to 
determine, even at autopsy, for a growth 
starting at the angle of the ampulla rapidly 
invades the duodenal waU, and since there is 
no sharp division betw ecn the mucous mem- 
brane of the duodenum and the choledochus, 
It IS difficult to decide their intracholedochal 
or extracholedochal starting point The dif- 
ferential diagnosis between choledochal tu- 
mors growing m the pars pancreatica, and 
primary pancreatic tumors, can usually be 
made because the former rarely invade the 
substance of the pancreas Ampullary car- 
anomata regularly remam local and are late 
to metastasize, Perry and Shaw (27) noting 
metastasis in only 3 of 15 cases In 
the four cases of penampullary carcinoma 
which were subjected to postmortem exam- 
ination, from the surgical services of the 
Mount Sinai Hospital, New York, autopsy 
failed to reveal the presence of metastasis 
Brewer (22) and Modowsky (20) believe that 
deaths occur before these tumors have a 
chance to metastasize, from the poisomng 
effects of the bile stasis and subsequent 
cholemic intestinal hemorrhages, for while 
these mahgnanaes are small and arcum 
senbed, they cause compression and actual 
blockade of tw o canals, draimng two impor- 
tant glands, the liv er and the pancreas Fol- 
lowing obstruction at the papilla, the bile 
passages and the gall bladder become marked- 
ly dilated and filled with aseptic, thick bile, 
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high m Its percentage of mucus Mucus oc 
casionally replaces the biliary elements en 
tirely to form ‘ white bile" as reported m the 
cases of Koerber (a:) Riedel (24)» Ams 
perger (4), kausch (15) and Lenorraant (22) 
and Cohen Stones are usually absent ITie 
hver IS enlarged smooth and green project 
mg usually below the free border of the nbs 
The pancreas js normal m siae unless its canals 
are completely obliterated in which case it 
IS enlarged at firs>t only to atrophy subse 
quently from a bbrous pancreatitis Should 
infection complicate the disease acute pan 
creatic necrosis may rapidly ensue In 51 
cases of periampullary carcinoma gathered 
b> Geiser (1 2) 46 had obstruction of the com 
mon duct while onl> ra were complicated 
by a simultaneous dilatation of the duct of 
tVirsung In 4 of these the miegnty of the 
pancreatic ducts had been disturbed Letulle 
(19) reports an unique case in which the pan 
creatic duct alone was obstructed without 
interference with the choledochus 
If chrome irritation is a factor m the pro 
duction of carcinoma the biliarj papilla or 
ampulla of Vater should be a site of predi 
lection The etiological factors imolvcd are 
man> As> the papilla projects into the lumen 
of the bowel it is subject not only to the irn 
tation of the edd>ing alkaline currents from 
the ducts but also to the acid wash of the 
gastric contents W hile stones appear to be 
directly related to malignancies of the gall 
bladder the causal relationship of chole 
hthiasis to these choledochal neoplasms is not 
as definite Schueller (33) in 1901 reported 
calculi present in 6 of 41 cases Outerbndge 
(25) in igt3 m an analvijs of ijo cases from 
the literature was able to hnd mention of 
stones in but 23 about ">0 per cent In 
Patims (26) senes of 5 a cases reported in xgao 
choieluhiasas was present in 13 i in e%er> 4 
Cholelithiasis as a rule occurs once m ten 
autopsies While the proportion of cases of 
carcinoma of the papilla complicated by 
calculi may appear high at first glance, it 
must be borne m rmnd that the majority of 
patients with papillary tumors are rather 
ad\anced m 5 ears and that the incidence of 
stones increases directly with age Another 
\ery interesting and poignant fact is that 


whde gall stones occur m seven females to one 
male caranoma of the papilla occurred in 
twelve males to one female in Palhn s series 
Onati (a6) and Payr (22) go so far as to state 
that carcinoma may be a predisposing factor 
m the formation of gall stones by obstructing 
free bihaty drainage It is therefore exceed 
ingly difficult to draw any definite conclusions 
as to the relation of cholelithiasis to thes* 
malignant tumors Nor can these growths 
bear an) relationship to ulcers of the duode 
num for while the latter usuallj occur in 
the first portion cancer is found in the 
second 

The symaptoms which these neoplasms ev oke 
are those of common duct obstruction with 
its assoaated sequelai Jaundice is the dom 
inant and outstanding feature Its appear 
ance IS insidious unheralded bj pain and its 
intensity increases progressively In Pallms 
senes it was present in all the 53 cases varying 
in duration from to 4 months before oper 
alive relief was sought although cases have 
been reported m which the icterus was present 
for longer periods in Mortan s (38) case for 
one and three quarter years and in Mayo 
Robson's (23) case for 3 years koerte (38) 
bchexes that this form of icterus is constant 
m contradistinction to that caused by stone 
m which the jaundice is variable and with 
remissions This is not universally true be 
cause a complete obstruction may be con 
verted mto an incomplete one by ulceration 
of the neoplasm as is evidenced by the cases 
of Durand (22) Devne ( 6) Lender (iB) 
Koerber (22) Hartman (34) Monan and 
Hotz (38) and m one patient ulceration 
caused such a severe haemorrhage that death 
resulted This type of intestinal bleeding 
however must be differentiated from the 
choleimc hemorrhages which are more com 
mon and just as serious hav mg been respon 
able for almost 50 per cent of the postoper 
ative deaths In the cases of Lannois ( ) 
and Courmont {22) Van Decos and BaviHe 
(22) Schieve and Letulle (22) the duct re 
roamed patent while the tumor tissue strange 
ly infiltrated the choledochus wall 

Sevwe pain is not an outstanding feature 
although epigastric distress was present in 
over half of Outerbndge s (25) senes In the 
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rarer cases in \\hich the pain was colicky, 
stones ^\ere often present 
If the pancreatic duct is inaohed, or if i 
chronic fibrosis of the pancreas compUcatcb 
the picture, it Tna> be eMdent c\inical\y b> 
occasional glycosuria or absence of the pan 
creatic ferments in the aspirated intestinal 
contents Ihe use of the duodenal tube in 
the diagnosis of surgical conditions in the 
ampullary region of the duodenum, while not 
of exceptional \alue, should be continually 
employed The significance of the findings 
haae already been emphasized by Crohn (10) 
and more recently Chiray , Benda and Milo 
claMteh (8) hd\e reported a case in which a 
clinical history together with repeated aspi 
rations of fresh blood from the duodenum, 
with absence of bile lead them to suspect a 
malignancy of the vatenan ampulla which 
autopsy \cnfied 

Phy sical examination aside from the ema- 
ciation and cachexia and the intense icterus 
shows a diagnostic sign of major importance 
in the enlarged gall bladder This observation 
was originally made and popularized by 
Courvoisicr Cottt (38), quoting Carnot 
states cancer m hepaticus, “petite vesiculc”, 
cancer at the conCucnce, “grosse vcsicule 
hydtopique’, carcinoma m the choledochus 
‘ grosst vcsicule pkin de bil ” Ihe enlarged 
gall bladder, though present, may not be 
palpated because the ov etlj ing U\ er w hich too 
IS often increased m size, obscures it In 28 
cases of carcinoma below the confluence, all 
except 3 gave evidence of an enlarged gall 
bladder, and in z of these, stones were present 
in a typical hydropic gall bladder In cases 
of choledochal carcinoma, Courv oisier’s law 
IS regularly upheld unless the gall bladder has 
been previously shrunken by the contracture 
of scar tissue secondary to the inflammatory 
reactions caused by infection and chokhthi 
asis Modowsky'(26)isnotin accord with this, 
for he found the size and the contents of the 
gall bladder quite variable in cases of choled 
ochal carcinoma It is likely, how ev er, that a 
number of his cases were carcinoma of the 
confluence, with the cystic duct opening low 
in the choledochus 

The clinical diagnosis of caranoma of the 
biliary papilla is rarely made because the 


pr^ence of an intense icterus automatically 
suggests either carcinoma of the head of the 
pancreas or impacted gall stone Constant 
icterus, aftbnle course, absence of pain and 
a large gall bladder point to neoplasm, re- 
mitting jaundice, fever, pain, and a non- 
palpable gall bladder favor impacted calculus 
Icterus as a rule is constant, but in every 
fifth case it may vary The constanev of a 
bilirubinaemia may be checked by repeated 
estimations of bile m the blood serum by any 
of the methods m vogue, and while not abso 
lutely reliable is more exact than clinical im 
pressions as to vanations m cokr Tempera 
lure m two thirds of the cases is afebrik un- 
less infection is present, when a typical inter 
mittcnt fever may be present, not unlike the 
Charcot syndrome seen with stone In a 
high grade constant icterus with an afebrile 
course, if the gall bladder is> enlarged and there 
IS reason to suspect malignancy, a diagnosis 
of caranoma not only of the head of the 
pancreas, but also the papilla or the choled 
ochus should be entertained It is really the 
possibility that the new growth causing the 
obstruction might be periampullary which 
should induce surgeons to explore this type 
of abdominal mabgnam^ provided the chole- 
nuc symptoms are not too far advanced If 
the symptoms speak for a neoplasm and the 
gall bladder is not enlarged, caranoma above 
the confluence of the cy stic and common bile 
ducts must be considered It must be differ- 
entiated from chrome pancreatitis and hyper 
trophic cirrhosis the latter condition strange 
ly simulating these malignancies 

In other words operation is indicated in all 
cases of obstructive jaundice, except those 
which are frank cases of carcinoma with 
metastasis, and an exploration should be per 
formed early and not after months of pur- 
poseless medical treatment ha\ c so exhausted 
the patient as to render him bey ond the pale 
of surgical intervention and redemption For 
these individuals die, not from the surgical 
exploration or procedure, but from the toxic 
effects of a prolonged jaundice Petren (26) 
IS of the opinion that the severe danger of 
jaundice occurs when it has lasted from 3I4 
to 4 weeks, and that exploration should be 
done before 3 weeks have elapsed 
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TABLE I — Contmued 


\ear | 

Sur|eon 

Operation performed 

Result 

i9ts 

)pDeabeiiiitr 

rj-PdefJ n> 

CboSedoehotomy at &f t iKen teseeuottofenlitecholed 
ocbus and surroundinsmdoraied area Hepatic duct 

sutured to duodenum Choleostectoiny Stump of 
pajjcieatic duct wbxcb bad been cut through sunk xnt 0 
duodenal wall 

Operative recovery Died x year later from tecurtence 
inliver 

I5J3 

ilirscbel (16) 

Circular resection of the doodenuni End to-endsjture 
Ctoledoehoduod oostomy with tube Resection of 
part of pancreas and pancreaticoduodenostomy and 
gaslro-enterostomy 

Operativetecovery Died 1 year later from recurrence 

X913 

WeUve (PollsO (>8) 

Transduodenal excision Choledochostomy 

Died S days alter operation from choltmia and 
anuria 

X9li 

Hittman (®tiV«viieh^ 

Tr ansduodenal excision Reimplantation of choledochus 

Operative recovery I atient alive iS months after 
operation 

tgii 

Qermont {j 6> 

Transduodesal exeisi^ 

Died night of operation from hwnorthaRc 

igij 

K1 loschmuJt 

Cholecystectomy Transduodenal excision 

Died eighth day from peritonitis 

jgJA 

Dorq \ anPaever 
(l6)t 

TransduodenaV excision 

Operative recovery 

igU 

Doefi NanPsever 
tj9)t 

Ttansduodenal excision 

Died foJith day postoperative from h»morrhage 

igt* 

\\ied« (j 6){ 

Transduodenal exci lon 

Operative reto ery 

191* 

Wjede 

Transduodeoal excision 

Died from cholaemic hemorrhages At postmottem 
no metastasei found 

Baa 


Transduodenat erei ton 

Died after 8 days from ebelemic hemorrhages 

19»T 

AVttUom (26)t 

Ttansduodenal excision 

Died after a days from pancreatic hemonhage 

tgi% 

\ti ebuiz 1}) 

Ttansduodenal wi ion and teimpl ntation of choled 
ochus Pslorus occluded and posterior gaatro^nteros 
tomy Cl oleevsiostomy for 8 days 

Opwativx rttovery Gamed 30 pounds m 4 months 

1919 

Lujilblod (i6)t 

Tran duodenal excision 

Died after $ davt from cholemic hxmonbages 

X9I9 

Oliani (xa) 

Ttansduodenal exci ion and reimpUntation of cboled 
ochus Cholecystectomy with drainage 

Operative recovery Patient alive 4 years later 

19x9 

Arnsperi «r (4) 

Tran^uod nal excisun and reunplantation of choled 
ocbus llepetic drainage 

Operative recovery Pati ni died 6 ironths later 
from meUstaaes 

...o 

Creotano (9) 

Tran duodenal exci ion 

Operative recovery Iviiie months later local recur 
rence 

xglt 

Propping (30I 

Tran duodcnalescisionsodrcunplaDtauonof pancreatic 
and cboledocbus ducts 

Operative recovery Patient alive i year laur and 
gamed 30 pounds in weight 

igix 

kleinschmidt (17) 

Tran diodenslexcl ion Pramageof ductof ttmung 

Operative recovery ^\ ell 7 months later 

L9» 

Rtnshaw (jj) 

Choi dochotomy ttansduodenal excision (knife and 
cautery) chotecystduodeiKrtomy 

Died 9 days alter operation 


Bru«tt t?) 

Brueit (;) 

Brueti {jJ 

Cholecystectomy Transduodeual ex isioo and reim 
plantation of choledochus and duct of tV irsung 

Tran duodenal excision and icimplantation of cboled 
ochus and duct of Hirsung 

Ttansduodenal excision ana reimplantation of choled 
ochss and pancreatic duct 

Died a days after operation from pentomtis 
Operativetecovery Fatientalive ) ofayearlaver 
Operative re overy Patient alive 6 months later 

1922 

Ttnani (36) 

first operation doodenotongt postcriorgastromteroi 
tomv dm ion of choledochus with iraplantatton ol 
proximal end into cfierent duodenal segment butuiE 
of duodenumandclosute of abdomen withoutdrainage 
Second operation (one month later) duodenum taobi izec 
and descendine part resected Diseased head of pan 
tress xemoyea and pantTeatic itninp sutured into 
efferent duodenal segment and sutuieline protectee 
with peritoneum 

hnevestful recovery 

Postoperative reaction severe Patient free from r 
eurrence 3 years altrr operation 

xg>i 

DalU \a11e (11) 

Transduodenal excision with rcimplaiitatioii of choled 

Died 3 days after operation 

jqn 

Poui 

Pout lig) 

Du<yifnQtQmy FxciMonof paptlbawithMiraplantation 
of duct of \t irsung and choledochus Cb^ecystgat 
It ostomy 

Choleiochotomy Transduodenal exci ion ol laMlU 
with reimtbntation of choledochus and VSirsusg 
Cholecystgastrmtowy 

Ojwiativ t xttov cry 

Died 6 days after operation from pentonilis 


t Feportnl by Ouietbt»dj« tRepotUd by PilUaxa 1910 
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TABLE I — "Contiaued 


\ 1 

t S tg 

oper 1 0 pe formed 

Kesali 

.ei , 

Pot ( 9) 

Duod 0 tomy Eie on of md lU w tli re mpbst t n 
of h 1 dochus odductenlV no g 

Operat ^ ret very Pati t 1 j > rs ft 


Beer 

1 (Law j) 

T 1 sduode 1 eitj s CS J rysttasttoU lay ^ 

Died St bounfromsboet 

1 

Moschcow t A \ 

1 (C»s ,) 

j 1 

Cbal dochot ny T usd od asl e w Da n' 
1 losut hoes 1 1 mm ad taddodan 

D d S d yt ft r ope at 00 fr m hna rtbss 

’* 1 

1 T m'U Sew ttb Oy) ' 
(Vbr mofl) 1 

1 Tru. d od s] ac -oa 

i 

D alb t d ya aft f opet tool m d od n 1 tt I 


1 Abell ( ) 1 

, i 

1 

First ^ li Cb 1 eystostomy | 

1 Se dope all n(an> tbsUt ) ch keystod ode os 

1 t my 

1 Tbi d oper l o C; mo ib Ul t) d ode t my t d mo 
appUitionaean wtb j 

Ope ti e covery 

Oper t eo\ ry 

Oper t i cov ry Pi st al iw d oM tbi the 

, 1 

1 

, G hfbf odt ( j) j 

\ I ^ al c Qovtbt latpl at tioaol ornft a' 

Oper 1 « recovery Pt otal earn ibsitr 

Pi ' 
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-Pi , 

1 he lt» (C « s) 1 

1 Ch 1 doebol my Tasdodtilcck a Cbot cy 
tost my and dr a ge 

1 Ope SI e eco ery D d t moath It fr m 


The jaundiced patient his aU\a>s been 
considered a poor risk A glance at Table I 
nil! demonstrate the role of postoperative 
hemorrhage in the causation of death for 
these patients are especially liable to post 
operatis e oozing and acti\ e hemorrhage The 
blood of all patients with icterus should be 
tested for bleeding and clotting time before 
anv operative procedure is undertaken It 
mil be advisable to supplement these l«o 
simple tests with i blood calaum time for if 
the latter is loner than the coagulation time 
falrium administered as medication is (juue 
effective in lowenng the coagulation penod of 
the blood Walters (^9) has had excellent 
results from the mtrav enou's use Of 5 cubic 
centimeters of a 10 per cent solution of cal 
cium chlonde giv en dail> for 3 dav s preceding 
operation Inasmuch as the majority of these 
unfortunate patients are quite debilitated and 
dehydrated blood transfusions are espeaally 
indicated Aside from their effect in diminish 
ing Weeding they provade good nounshment 
and excellent stimulation to a devitalized 
sj stem Nor is it ami s to ‘ force feed these 
patients on a high caloric carbohv drait diet 
and if any difficulty is experienced m getting 
them to drink sufhaent amounts of fluid a 
Murphv drip of s per cent glucose should be 
administered by rectum for Mann (39) has 
sbonn that a high carbohydrate reserve is an 
excellent protector against ‘ hepatic shock’ 


which Is apt to follow iny operativ e procedure 
m the deeply jaundiced 

Local anaesthesia js to be preferred If the 
temperament of the patient or the nature of 
the procedure contra indicate this nitrous 
oxide gas and oxygen should be chosen to 
secure adequate relaxation From the work 
of Clairmont and Von Haberer (9) and 
StaWei (33) It IS well known that case* of 
common duct obstruction often deyefop ofi 
guria and may even develop a fatal anuna 
as in Alglane s case fsee Case 4) The exart 
mechanism of thiv untoward complication is 
still obscure except that it seems directly re 
lated to some element m the jaundice plus 
tbt added poisonous insult of a chloroform or 
ether anesthesia Pozzi C29) has employed 
spinal anaesthesia in 2 cases with excellent 
success 

The question of operative procedure de 
pends upon the size location and relation 
ship of the tumor to the surrounding anatom 
ica! structures If the tumor lies deep in the 
choledochus or in the ampulla its relationship 
to the duodenum and the pancreas can be 
appreaated properlv only after the duodenum 
has been duly mobilized or sufficiently inased 
Most surgeons arc loath to open the duo 
denum especially if marked jaundive exists 
but there is no other way m which the path 
ology can be adequately demonstrated If the 
tumor 15 deemed inoperable a drainage oper 
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ation of some character is indicated to rebe\e 
the unfortunate victim of the effects of bile 
retention and while the mortality of such 
procedures may appear high, some good 
palUati\e effects are often obtained Chole- 
cystostomj is undoubtedly the simplest 
procedure but not the least dangerous The 
continual profuse, greenish drainage necessi- 
tates constant dressing, Mhich is both dis- 
tressing to the patient pb>chicaUy and detn- 
menUl physically, because it robs the system 
of bile unless it is collected and fed by mouth 
through a stomach tube Inasmuch as the 
gall bladder is m\ anablv dilated it may be 
effecU\ely employed to transfer the flow of 
bile by anastomosing it by suture or Murphy 
button to some part of the gastro intestinal 
tract Pa\r believes, and probably justly 
that the duodenum is the most natural site 
for the ncostomv, but it should be remembered 
that this will bring the biliary stoma quite 
close to the original tumor Naturally, if a 
duodenotomy is performed for exploratory 
purposes, the opening should be used for the 
anastomosis (see Case 3) A cholecyslogas- 
trostomy is often effective, or, the jejunum 
can be utilized, and if combined with an 
entero enterostomv provides quite an eflec 
tiv e method of drainage 

TABLE II — ANALYSIS OF SIXTY-FOUR CASES 
OF BILIARY OBSTRUCTION DUE TO CARCI 
NOMY 

ftlottalitr 


Location ol caremotna 

Head of pancreas 

Cases 

iolloxins 

operation— 



Common bile ducts 



Ampulla 



Duodenum 


66 


D-pe of operation 

Simple CTploraiion 15 ^6 

Cho'ecystostomj 10 70 

Inastomosis 5 32 

Cholec>slectom> choledochostomj 
* and duodenotomN xo 70 

It is quite instructive to renew the oper- 
aUv e results obtained in 64 cases of jaundice 
due to obstruction from carcinoma, admitted 
to the surgical wards of the Mount Sinai 
Hospital from 1916 to 1925, in which, on ex 
ploration cither a radical or a palliativ e drain- 
age operation was performed (Table H) 


Nineteen were simply explored and their 
wounds subsequently closed, 7 of these died, 
a mortality of 36 per cent In 10, a chole- 
cystostomy was made with a mortality of 70 
per cent Twenty -five were subjected to an 
anastomosis, the majority a cholecy stgas- 
trostomy, some a cholecystenterostomy, a 
few a cholecystoduodenostomy , 8 died, a 
mortality of 32 per cent These figures, ob 
tamed from a small number of cases, should 
convince the skeptical that internal dram 
age operations are not attended with a nsk 
so great as to make them prohibitive, and 
when once a coeliotomy is performed, the 
added nsk of an andstomosis is practically 
negligible 

In those cases m which the gall bladder, 
because of previous disease, has become 
shrunken, and is unadaptable for anastomosis, 
or has been already removed, there is a theo 
retical possibility of uniting the suprapan- 
crealic portion of the dilated chokdochus to 
the side of the duodenum or the small in- 
testine Or, after division of the common 
bile duct and bgation of its distal end, to 
implant the proximal stump into the duode 
num or anastomose it end to end or side-to- 
sidc Kchr (16) was successful with a chole- 
dochoduodenoneostomy and Tenani per- 
formed a choledocho enteroneostomv with 
success 

If upon opening the duodenum, the tumor 
IS small and localized to the immediate region 
of the papilla, all that is necessary is its ex- 
cibion Ihis IS obviously the simplest and 
easiest expedient In this collected senes of 
59 cases, It w as the procedure of choice m 53, 
in 50 through an anterior duodenotomy, in 
3 through a retroduodenotomy The general 
mortality w as 44 per cent In perlorming this 
so called papillectomy, there are several tech- 
nical features worth considenng 

The duodenum must bt properly mobilized 
and then opened through a vertical antenor 
incision If the tumor is small and pedun- 
culated it may be ablated with a scalpel, the 
endothermv knife or the actual cautery This 
was all that was done in the cases of Stein 
(25), Moschcowitz, Beer, Cohen, Oppenheim 
(25), and others If much of the duodenal wall 
has to be sacnficed in the cause of radicality, 
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the defect remaining should be carefully 
inspected for bleeding points, e\erv effort 
being made for accurate hrcmatosis 
The integntj of the common bile and pan 
creatic ducts is often disturbed bj the re 
mo\al of the papilla In this collected senes 
it was necessarj to reimplant into the duo 
denum the choledochus in a6 cases and the 
duct of Wirsung in 14 
The reinsertion of the choledochus into the 
duodenum mil be attended mlh an mflam 
matorj reaction in greater or lesser degree 
and It IS questionable whether an immediate 
free drainage of bile through this oedematous 
neostomy can be obtained In order to insure 
a proper hepatic decompression the question 
anses as to whether it might be adiisable to 
combine papillectomj with a drainage oper 
ation In this collected senes '’9 cases m 
which a simple papillectomy was performed 
through an antenor duodenotomj had an im 
mediate mortahtj of 38 per cent In '*4 cases 
in which papillectomy was combined with an 
additional drainage operation either a chole 
dochostomy cholec\stostora> or cholecyst 
enterostomy the mortality was 42 per cent 
In spite of this slight increase in mortility it 
would seem more logical to employ a drainage 
operation when practical and espeaally m 
those cases in which the choledochus or pan 
creaticus has to be reimplanted Because 
tension is certainly taken off the new suture 
line bile flow is assured and should stricture 
or local recurrence occur as happened in the 
cases of Mayo (38) and Rixford (25) a sec 
ondary operation will not be necessary 
The opemng in the anterior wall of the 
duodenum should be carefully closed with 
three layers of sutures and it might be ad 
Msahle to insure against the possibility of a 
duodenal fistula as happened in the case of 
Tomaschewitch (37) and Vertroogen (38) and 
Case 4 m our senes to perform a postcnor 
button gastro enterostomy and pylonc ex 
elusion by the Berg (5) method A prophy 
lactic gastro enterostomy wasdoneby Cordua 
(38) Cuneo (38) Hotz (38), Anschutz (3) 
and Tenam (36) with good results 
Occasionally even though the surgeon may 
feel that he has removed all tumor tissue 
macroscopicaUy microscopic areas may be 


left behind as happened in Case 2 It might, 
therefore be advisable to implant radium 
seeds of either the platinum or gold vanetv, 
into the duodenal wall Of course the dan 
gers of secondary perforation and hemorrhage 
must be carefully considered Upcott (38) 
in 1911 was the first to employ radium for 
after a papillectomy some involved glands 
in the gastrohepatic omentum were left be 
hind and ii days after operation 5 milli 
grams of radium enclosed in a silver sheath 
attached to a probe were inserted into a 
choices stotomy opening deep into the cystic 
duct This w as left in place for 6 hours and 
the next day the treatment was repeated for 4 
hours One month later the smus healed 
there was no further recurrence of the jaun 
dice and the patient gamed weight More 
recently Abell (i) upon re explonng a pa 
tient after a cholccy stostomy found an en 
larged papilla a specimen of which upon 
examination showed an adenocarcinoma A 
button cholccy stduodenostomy was then pet 
formed Three months later an exploratory 
coeliotomy was undertaken and no evadence 
of metastasis was found A duodenotomy re 
sealed the papilla increased in size from 
five eighths to three quarters of an mch and 
25 milligrams of radium in two tubes were 
andiored against the growth with plain catgut 
and the tubes tied with heavy silk through 
the mouth The radium was removed at the 
end of 12 hours The patient was well 6 
months later and weighed 150 pounds 

That simple papillectomy in selected cases 
may be sufficiently helpful is attested by 
patients who have survived i year or more 
the longest case being the one recently re 
ported by Lewis (21) in which a patient 
operated upon by Kelly was alive 9 years 
after operation Oliams ('’4) case survived 
4 years Koerte s C38) patient was alive 
years Pozzi s ('*9) 3 v ears Hartman s (34) 
iJ^years Propping s (30) i y ear and Muller s 
(*3) * To be sure these are not manv 

but they gi\ e some encouragement and tunu 
lation for further surgical endeavor in this 
direction 

In other cases because of the further ex 
tension of the tumor papillectomy may wot 
be snffiaently radical and to get bev ond the 
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growth, a circular resection of the duodenum 
combined wnth a partial pancreatectomy ma> 
be necessar> This is a big operation requir 
ing time and is rarel> indicated, because the 
debilitated condition of these patients will 
tolerate m onl> exceptional instances a pro 
cedure so often associated with shock such as 
this Ihe rant> of cases sun wing this oper 
ation arc silent witnesses to its magnitude 
After careful search of the literature, the 
celebrated cases of Halstcd (38) Rausch (15), 
Hirschel (26), and Tenani (36) were the onl> 
ones found sunaMng the procedure It would 
seem more practical to perform this operation 
in two stages the first should be a drainage 
operation, pnmanlj a means to rid the pa- 
tient of his icterus, and thus better his con 
dition for the more radical second part 
Halsted, who performed the first radical 
operation in 1898, resected a portion of the 
duodenum, restonng its continuity with an 
end to end suture anastomosis and rcim 
planted the choledochus and pancreatic 
ducts, at the same time doing a cholec>stos- 
tomy Three months later, a cholec>sto 
duodenostomj was made The patient died 
seven months followang the primar> resection, 
from recurrence Rausch, in his case, did a 
preliminarj cholcc>5tojejunostom> and 2 
months later performed a resection of the 
duodenum and part of the pancreas, doing a 
pancreatico duodenostomj and gastro enter 
ostomy Although the patient made an oper 
atu e recov cry, death occurred 9 months later 
from cholangeitis 

Tenani, more recentlj , at his first operation 
did an exploratory duodenotomy followed by 
a postenor gastro enterostom\ and after di 
Mding the choledochus, implanted the prox 
imal end into the efferent duodenal segment 
He then sutured the duodenum and closed 
the abdomen without drainage The patient 
made an uneaentful recox cr> At the second 
operation i month later, he mobilized the 
duodenum and resected the second part to- 
gether with a diseased part of the head of the 
pancreas The pancreatic stump x\as sutured 
to the cfTcrcnt duodenal segment, the suture 
line being adequately protected by pento 
neum The patient w as alix c and free from 
recurrence 3 } ears, after operation 


Hirschel performed his operation in one 
stage but fexv surgeons could complete this 
extensive procedure in his remarkable time of 
I hour The procedure consisted of a circular 
resection of the duodenum xxith end to end 
suture, a choledochoduodenostomy with a 
tube a resection of part of the pancreas with 
a pancreaticoduodenostomy and a gastro- 
enterostomy 

If the carcinoma arises definitely from the 
mucous membrane of the choledochus, radical 
extirpation is limited to those cases in which 
the tumor is situated just above the papilla 
This can be appreciated only after the duo 
denum has been mobilized A retroduodenal 
papillectomy was performed by Mayo (38), 
Hotz (38) and Slavner (26) Oppenheimer 
(25) resected the entire choledochus together 
with the papilla and reinserted the hepatic 
duct and pancreatic duct into the duodenal 
wall The patient died i year later from re- 
currence If the tumor occupies the pars pan- 
creatica, excision is practically impossible 
When the mortality of either palliative or 
radical procedure in peripapillary carcinoma 
is considered, it would seem advisable to aban 
don all surgical endeavor, but on second 
thought, one is inclined to agree with Rochtr 
(7) who said “Some of these miserable in- 
dividuals are relieved by palliative measures, 
some relieved for longer periods of time fol- 
lowing the more radical procedures and 
sometimes the worst which happens to them 
IS not inconsistent with the obliviation of 
human suffering ” 

FIGHT CASES OF CARCINOilA OF THE AMPUL- 
LARY REGIOX OF THE DUODENUil FROVI 
THE SURGICAL SERVICES OF THE MT SINAI 

HOSPITAL 1915-1925 
Three Cases of Carcinoma of the Papilla 
til Which Radical Operation ITcs Performed 
Case i A C No 41, mvle, age 34 \ears was 
admitted to thehospital March 22 1923 Tbefamih 
histor> md pvvt history are irrelevant The patient 
said that he had had jaundice for 6 months and 
during that penod had lost 20 pounds He had 
noticed that his unne v,as dark and his ^tools light, 
and then he complained of a pain in the right hypo 
chondnum Physical etaminalion revealed a pro 
nounced icterus and the gall bladder and liver were 
definitely palpable A diagnosis of carcinoma ol 
head of the pancreas was made 
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The operation nas done under local antrsthesia 
supplemented bj gas and some ether The gall 
bLdder was found to be distended with bile but 
there were no calculi and after the gal) bladder had 
been emptied a small hard movable tumor could 
be felt in the papillary region of the duodenum The 
duodenum was mobihzcd and a transverse duodenot 
om> performed the tumor was excised in two piece» 
without anv bleeding It was a hard tumor covert 
" ith a mucous membrane and about the size ol a 
small cherry Following the excision there was a 
prnfu e flow of bile from the duct Ivo further ob 
struetjon could be felt with the probe The duede 
rum was then utured in three layers andrcinforicd 
with a peritoneal fre<* fat flap A rubber dam dram 
was placed info Jlomsons pouch and a satvre 
choleci teastrostomj was done The abdomen was 
closed in lasers After the operation the patient 
shewed signs of shock and possibly harmoirhape and 
died w ithin lo hours The pathological eTammation 
of the removed tumor revealed an adenocarcinoma 
of the papilla 

Cas£ S H No 6o 3 a female age 54 years 
entered the hospital January g tgj4 and died 
January r8 1924 bhe gave a history of a painless 
interinttert jaundre w hich recently had apparent 
ly increased bhe had noticed that there was bile in 
her s oois On examination she looked very ema 
cuted and deepl) jaundiced her gall bladder could 
be easily palpated below the free border of (henbs 

The abdomen was entered through a right rectus 
muscle spliltipg incision The gall bladder was 
found to be markedlv distended while the common 
bile duct was about 2 inches m dumfttr Ao calculi 
were found m the common duct but a few could be 
felt through the thin nail of the chronically inflamed 
gall bladder Acholedochotomywasperformedand 
a rrobil^ mass could then be felt at the ampulla 
After a transverse duodenotomv this mass was re 
rated to he a hard tumor 0/ the ampulla The tumor 
w„6 excised ard the duodenum and common duct 
V ereclosvd Drainage was placed to thesulu elines 
and the abdomen closed m lav ers The patient died 
from hinorthage 5 rta>s after the operation 

Atilopsv The body is that of a whit* female 
about 50 vears of age The skin is marfcedlj jaun 
diced The conjonctivs are Kte’W There vs a bnear 
high right rectus mcis on about 8 centimeters m 
length through which nuBie ous rubber dams 
gauze and tube drams p eject and around this the 
wound area is harmorrhagic and inflamed Leading 
down from the abdominal surface the drams go to 
the duodenum A gauze packing and a larg* rubber 
dam dram about 1 centimeter m diameter, filled 
with blood clot goes down to the cvslic duct 
Around the cystic duct and the second and third 
parts of the duodenum the parts are covered with a 
large amount of blood clot This blood is loc^ized 
to the operative field 

TTie lungs are voluminou and v e gh ri 4 o prams 
The pleura are smooth and gbstemrp excqit m Uic 
region of the left upper lobe where there are miroer 


ous fibrous and fibrinous adhesions On section the 
lungs are markedly cedematous and exude large 
amounts of a hsmorrhagic cedematous fluid The 
trachea and bronchi are filled with a frothy adema 
tous fluid The pulmonary vessels and the antenor 
medustinum are negative The posterior roediasti 
num contains a number of large soft lymph nodes 

The heart weighs 400 grams The pericardium is 
negative There is a moderate amount of cpicardial 
fat The heart musculature js brown in color and 
somewhat flabby andshottscloudj swelling Allthe 
valves are negative The chambers of the heart are 
filled with dark viscid blood clots The aorta con 
tains 3 numbt-f of atherostlerotic patches some 
showing earlv calcification especialo' m the first 
part oi the arch The iniima is markedlv bfle 
stained The coronary arteries are negative but 
there is a small accessorj right coronary onfice 
present 

The irsophagus is negative The stomach is large 
and distended its wall is extremely thm and con 
tains about a liter of dark bloody fluid Theduode 
num and the small intestines also contain a large 
amount of blood clot The caecum and ascending 
colon are markedly distended with ga and contain 
enormous amounts of fluid and clotted Wood Th* 
remainder of the colon and the rectum contain 
Wood and tarry fxca] matter 

The liver is enlarged ireij.b>ng 3 oao grams lU 
surface is smooth dark green in color and it is ex 
tremely firm in consi tency onscction theparenvhv 
ma was found firm and markedlv bile stained The 
bile ducts are dibled The gall bladder Jso is dilated 
and contains four facetted smooth surfaced biu 
rubin calcium stones The cystic duct is al 0 dililed 
throughout its course The hepatic and common 
ducts are markedly dilated the common duct mess 
unng about 2 cecitimclets in diameter throughout 
Its rouTse There is a suture lire whu-h extends for a 
distance of about cenliraetcrs along the common 
duct and then do’vn across the second and third 
parti of the anterior surface of the duodenum for a 
distance nf 3 centimeters This suture line the 
remains of a choledochotomy and a duodenotomy 
IS competent and there is no leakage On the inner 
surftioe of the duodenum the papilla of \ ater has 
been removed and the common duct enters the 
duodenum with its orifice aoout i centimeter n 
diameter There is a large area of denuded mucous 
membrane in the duodenum which extend prox 
imally in this structure for a distance of about 3 
centimeters This ulcerated area v fitch is sue 
rounded by small fragments of mflammator/ and 
tumor ti sue i the site of removal of a carcinoma of 
the papilla of V ater w hich extended to the duodenal 
mucous membrane The denuded area is about 3 
centimetcTS m length and 1 S centimeters in width 
There are still present n ameroas bets of tumor tissue 
and al the proximal end of this wound there is a 
smalt papillary nodule, firm m consistencv neoplas 
tic in appearance The base of this area and the 
SUTTOun^ng tissue is markedly haimorrhagic and 
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inflamed At the orifice of the common duct on the 
duodenal surface, there is a catgut hscmostatic suture 
which IS loose and hes open in the duodenal lumen 
On section, the neoplastic area extends through the 
coats of duodenum and seems to in\olve the anterior 
surface of the head of the pancreas 
The pancreas is small, firm, fatt>, fibrous m con 
sistenc> and shows no gross pathological change ex 
cept for a slight involvement as described above 
The spleen is small, neighmg loo grams Its 
capsule IS gray m color, wrinkled, and shrunken On 
section, the organ i« pale pmk m color, show s marked 
shrinkage, and is fibrous 
The adrenals are negative, grosslj 
The kidnevs together weigh 300 grams Beneath 
the capsules which strip easily, the kidney shows a 
slightly granular surface The> are injected On 
section the markings arc distinct, pale in color and 
show a few petcclual hemorrhages m the pelvis 
The ureters and bladder are negative The uterus 
and tubes arc regative The cervix is small Ovanes 
are small and fibrous 

MxcroKopxc examinaifon The liver shows bile 
stasis There is an increase m fibrous tissue and 
periportal spaces There is an adenocarcinoma ans 
mg from the papilla of Vater There is a postmortem 
change m the pancreas which shows areas of abscess 
formation Ihere are bile pigment casts in the 
tubules of the kjdne> There is postmortem change 
in the adrenals 

Dtaitiosts (Operation choledochotomy and duo 
denotomy for cholelithiasis and carcinoma of papilla 
of Vater) postoperative hsmorrhage into intestines 
cholelithiasis 

Cause 0/ death Postoperative hxmorrhage 
Case 3 A M , No 258996, female, age 44 >cars 
entered the hospital September 18 1925 and left the 
hospital 5 w eeks later The only facts of importance 
in her past history were an appendiceclomy aod 
oophorectomj done 20 jears previously The onset 
of her present illness dales back 4 years when attacks 
of chills started unaccompanied by fever, but asso 
ciated with vomiting These attacks occurred quite 
(requentU from then on For the past 5 weeks there 
was a progressive jaundice together with acholic 
stools, loss of 20 pounds in weight and a general 
weakness On swallowing, patient experienced a 
«ense of oppres-^ion in the epigastrium 
Ph\ sicaf examination showed an emaciated, icteric 
woman, weighing 107 pounds with scratch marks on 
the skin and «cv eral areas of ecch> mosis There w as 
a midlme hypogastric scar in the abdomen and some 
fullness m the right upper quadrant wheie a smooth 
cjstic mass was felt The free edge of the liver and 
the lower pole of the nght kidney were palpable 
The blood picture and blood chcmistrv were nor 
mal The W as«ermann was negative The bicethng 
time was rmnutes and the coagulation time 9 
minutes The \ an den Bergh test was positive by 
the direct method the indirect was 1-50 ooo The 
urine contained bile and a faint trace of albumin 
The stools were clay colored, containing neither bile 


nor urobilin Operation was done September 18, 
1925, under nitrous oxide and oxygen anesthesia 
The gall bladder was distended wnth white bile 
which was emptied by aspiration No calculi were 
found in the gall bladder or ducts, the pancreas was 
normal The common duct was opened and probed 
and in the duodenum a mass was felt The duode 
num was opened through an incision in the anterior 
wall, and a tumor the size of a cherry was located at 
the site of the 'iropulla of Vater The entire tumor 
was readily delivered outside the lumen of the gut, 
the mucous membrane about it was circumscribed 
and the intramural portion of the common and pan 
creatic ducts was exposed by traction and thus cut 
acioss The mucous membrane of the duodenum 
was then sutured with fine chromic gut to the cut 
edge of the ducts, after thii a probe could be readily 
passed from the duodenum up into the common 
duct The duodenum was closed in four layers the 
common duct was sutured and the gall bladder was 
drained 

Postoperatt e course The first 8 days were un 
eventful, the wound healed bv primary union On 
the ninth day a haematoma developed in the wound 
and the following day a large amount of blood was 
noted m the stool A 500 cubic centimeter citrate 
transfusion was given The bleeding time before the 
transfusion was iiK minutes the coagulation time 
10}^ minutes, after the transfuston these were 5 
nunutesand4K respectively Further convalescence 
was uninterrupted One month after the operation 
a normal concentration of pancreatic ferments and 
clear bile were obtained by the duodenal bucket 
The patient s weight increased and she left the hos 
pital 5 weeks after the operation 

Sttbsegutnl course For 5 months the patient re 
mamed symptom free Then m March, 1026, she 
began to have severe pain over the upper end of the 
sternum In May she was admitted to the Monte 
fiore Hospital, at w hich time she had bone metastases 
m the sternum, skull, lumbar spine, ilium, and left 
humerus Up to the time of her death, August 2, 
1026 she showed no sigil or svmptom of local recur 
rcnce or abdominal metastases No postmortem 
examination was permitted 

Ftoe Cases of Carcinoma of the Papilla in 
Which PalltaUie Operation IFcs Performed 

Case 4 E H , a female, age 32 years, was ad 
mitted to the hospital December 8, 1919, and died 
December 28, 1919 The patient complained of 
attacks of severe pains in the right upper quadrant 
accompanied bv fever and chills These attacks 
started 4 months ago Two months ago she became 
jaundiced She had no clay colored stools, but she 
has lost 20 pounds in weight Phy sical examination 
shows an emaciated, acutely ill woman, with tender 
ness in the right upper quadrant w here an indefinite 
mass IS felt 

Operation was done December 9, 1919 Pen 
cholecystic adhesions were found The common duct 
13 enormously dilated There is a tumor mass 
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invohTng the duodenum and the head of the pan 
creas In the duodenum there is a small ulcer The 
head of the pancreas is freelj movable and there 
IS no glandular involvement Irocedure cholecjs 
tectomv cholcdochostomj duodenotomy 

On December 14 1919 anuria developed with 
collapse On December is igig a duodenal fistula 
«as found and in spite of stimulation the patient 
died 3 davs later 

lutopi\ Bodv i« that of a female ape 3 jears 
rather poorlv nourished and anaimic Moderate 
rigor mortis is present The sljn shons no discolor 
ation anv w here There is a postoperative scar about 
4 inches long over the right rectus muscle At the 
upper end of this scar there is an opening about t 
inch long Below this the wound is healed The 
opening communicates with the peritoneal cavity 
and there is a fairlv walled 00 sinus admitting two 
fingers dad extending anteriorly and above the liver 

The lungs he free The n^ht lower lobe is alelec 
tatic On section this part cuts firinl> and does not 
sc'-m crepitant Remainder of the lung appears 
normal 

The pericardium is normal The valves and endo 
cdrdium appear normal The waifs are not tfiici, 
ened The mvocardium appears rather pale The 
aorta near the aortic valve shows a few atheroma 
touv patches 

There are adhesions of inte fines about the sinus 
previously described On opening the abdomen the 
remainder of the peritoneum appears quite normal 
There is no free fluid p e ent 

The stomach and intestines appear normal \bout 
r s inches belcw the pi lone ephincfer there r» seen a 
thickened a ea of mteosa about the sue of a half 
dollar apparentU surrounding the papilla ol \ater 
In the ampulla itself is seen a small polypoid mass 
the sue ol a plit pea and of similar appearance to 
the thickened mucosa of the duodenum The 
duodenum itself appears dilated On the anterior 
wall of the duoJi'num is an opening about of an 
inch long fdue tc duodenotomv) which comroum 
cates with the abscess cavity The remainder ol the 
intestines are collapsed 

The gall b’adder has apparently been removed. 
There is an opening about 'j inch long near the 
upper part of the common bile duct Below this 
the common bile duct is dilated to the thickness of 
the index finger 

The liver is apparently not enlarged On section 
the lobules appear quite distinct and the liver has 
the appearance of a chronically congested organ 
The liver is not icteric 

The pancreab is apparently normal throughout 
The head of the pancrea does not seem to coatatn 
anv neoplasm An accessory pancreas the size ot a 
half dollar is present in the anterior wall of the 
duodenum The spleen is apparently normal 

The lidnevs arc moderately enlarged The cap 
sulestfip easily on section the cortex appears ex 
tremely pale and the stnations are poo Ij marked 
The medulla has a somewhat purplish color 


The adrenals are apparently normal 

Dtagnojis Adenocarcinoma of ampulla of ^ ater 
and duodenum Accessory pancreas Obstructive 
jaundice Duodenotomy 

Microscopic examiitaltoii The mucosa and part 
of the muscularis of the duodenum is involved b\ an 
adeno arcinoma which in plucs presents a colloid 
appearance The greater part of the wall of the 
duodenum is replaced by an adenocarcinoma only 
10 a few places strands of the musculans are in 
vclved The accessory pancreas itself does not 
appear to have given rise to the neoplasm but 
rather appears to have been invaded by the car 
emoma The islands of Langerhans are exceedingly 
small This part of the organ does not appear to 
contain anv carcinoma In the tail of the pancreas 
no carcinoma is present The liver shows moderate 
passive congestion The centers of the lobules and 
the cells about the hepatic veins contain brown pig 
ment This is also present in the Kupffer cells in 
these repons 

Cast 5 A K a female age 47 years was ad 
mitted to the hospital Januarv so tp 3, and died 
Februarv 3 ipij The patient complained of pro 
gressiveiy increasing jaundice during the past 2 
months She had lo t iO pounds in weight bei stools 
were clay colored her urine dark but there was no 
pxm There was marked anorexia Physical exam 
ination shows a markedly jaundiced emaciated 
woman whose bver and gall bladder are distinctly 
palpable 

Operohon The abdomen was opened through a 
right rectus incision The gall bladder and common 
ducf were found to be gtenly dilated A chole 
evstostomy was done with liberation of much clear 
fluid then a choledocbotomy A probe can be 
passed into the duodenum without any difficulty 
The pancreas is enlarged but not hard A tube is 
placedintheTegionofihecholedochostomy CIo ute 
of the abdomen was done in lav ers The patient died 
b hours later from shock 

Autopsy The body is that of a middle aged 
woman and shows incomplete rigor mortis no 
petechi® The skin and mucous membranes are 
intensely ictcnc The oesophagus is negative The 
trachea contains a small amount ol frothy, pmkisb 
fluid Tlie pleural cavity is free from fluid and adhe 
sions The lungs arc well aerated There is moderate 
corges ion at the ba es The perKardial cavity con 
tains a normal amount of pericardial fluid The 
heart is flabbv The musculature is light brown in 
color The valve are negative The coronaries show 
a moderate amount of atherosclerosis The aorta 
shows a small amount of subintimil fatty infiltra 
tion The elasticitv is good There is an 8 inch 
loasion in the midepigastnum the lower two thirds 
of which IS sutured The upper angle contains 
rubber tube drains one of which is inserted into the 
coirinon duct ird the other into the gall blidder 
The one into the gall bladder contains a blood clot 
The other into the common duct contains thick 
black bile When tbc pentooeaJ cavity 11 as opened 
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1 \crj large amount ot lilood dot was found ovcsr 
the entire right lumbar gutter, covering the an 
tenor surface of the right lobe of the li\et The 
surface of the liver IS smooth A cut section shows n 
greenish surface The biliar> passages appear to be 
dilated The hepatic and portal veins are negative 
The gall bladder is found markedly distended with 
blood clot There are no stones present The c> Stic 
duct was investigated and found patent and dilated 
The hepatic duct is patent and somewhat dilated 
The interhepatic portions of the hepatic duct are 
found to be somew hat dilated and filled with a thick 
black bile The common duct is drained b> a large 
rubber tube It is considerably dilated The papilla 
of Vater appears prominent and has the shape of a 
nipple It is adematous A probe can be passed 
through the opening onl> bj force There is a small 
mass of tissue (i millimeter) about the mouth which 
feels harder than the surrounding tissue and on cut 
section has a whitish appearance There is an en 
larged, hard Ivmph node along the course of the 
cjstic duct Ihe head of the pancreas feels very 
hard and on cut seition has a deep >ellowish color 
It cuts with a great deal of resistance but appears to 
be tibroscd pancreatic tissue The lobulations are 
preserved There are other such areas throughout 
the pancreas but thev do not appear to be new 
growths The spleen weighs isograms Thecapsule 
is dense On tut section, it shows increase m fibrous 
tissue The kulnevs together weigh joo grams 
Capsule strips with ea«e revealing a few small evsts 
Cut section shows marked ictenc tinge of the entire 
surface The adrenals appear to be negative The 
stomach contains i small amount of thick light >cl 
lowish fluid There are no lesions present in the 
mucosa The intestinal tract reveals no blood 
Aftcrosco^ic cxajinnarion The papilla of Valet 
shows carcinoma which in the deeper portion is 
spheroidal in t>pe There is one area of a typical 
squamous cell carcinoma Transitions from squa 
mous to spheroidal tvpe arc to be seen The lymph 
node along the c>stic duct shows squamous cell 
carcinoma There is a moderate amount of hyper 
trophy of the heart muscle The pancreas shows 
small amount of intrv acinar fibrosis Tlie liver is 
somewhat fattv Glisson's capsule is infiltrat^ by 
numerous large cells The biliary capillaries are 
moderately distended The periportal tissue is 
ircrea'cd m amount The biliary ducts appear to be 
modcratelv dilated The spleen is congested The 
vessels show marke*! thichening The Malpighian 
corpuscles arc diminished in size There is a distinct 
increase in reticular ti sue The mucosa of the gall 
bladder js atrophic the submucosa musculatts and 
«crosa arc infiltrated by numerous large round cells 
The larger v cs'cls along the serosa contain organized 
thrombi Himorrhapc has taken place into the 
deeper la\ers of the miisculans 
Diagnosis Squamous cell carcinoma of the papilla 
of \ alcr (CUolecvstotomy and cholodocholomy for 
hydrops of the gall bladder and common duct ob- 
struction ) 


Cause n/ death Postoperative bxmoiih'vge into 
the peritoneal cavity 

Casf 6 No 60 6, a male, age 50 y cars, complains 
of burning and discomfort in the epigastrium together 
with loss of s pounds in weight in past 3 months 
During past 3 w eeks he has been jaundiced Phy sical 
examination discloses a markedly jaundiced man, 
whose fiver is palpable at the umbilicus 

Operation was done under nitrous oxide gas and 
oxvgen ana.sthcsia The liver was enlarged to the 
umbilicus The gall bladder was increased in size 
but there were no stones The common duct in the 
region of the papilla felt nodular The stomach w as 
negative on examination The operative procedure 
consisted in a button anastomosis between the gall 
bladder and the first portion of the duodenum The 
abdominal w all w as closed in lav ers Patient s recov 
ery was uneventful Jaundice had practically dis 
appeared at the time of discharge 2 weeks after 
operation 

Case 8 No 41A 9, a female, age 48 vears ad 
mitted to the hospital lebruarv 9 1923 and dis 
charged March 3 1923 The patient complained of 
pamv in the right upper quadrant radiating to the 
shoulder There had been four attacks of this m the 
past y ear, each attack lasting for 2 hours and the last 
one occurring 5 weeks before admission was fol 
lowed by jaundice, clay colored stools, and dark 
urme She bad lost 40 pounds m weight Physical 
examination showed a jaundiced middle aged 
woman, slightly emaciated, with a globular movable 
mass in the right upper quadrant The liver could be 
felt four fingers below the costal margin 

The abdomen was opened bv right pararectus 
Incision The liver was enlarged, hard and smooth 
The pall bladder was markedly distended in the 
papillary region was a bard mass which felt like a 
new growth In the region of the foramen of Win 
slow were a few small, hard masses and enlarged 
glands about the common duct A suture chole 
cystgastrostomy was performed The postoperative 
course was uneventful, and the patient was dis 
charged improved 

Case 8 A S , No 160934, a male, age 58 years, 
was admitted to the hospital August 14, 1916, and 
transferred to surgical service on August 24, ioi6 
He gave a history of painless but progressive jaun 
dice, which had started 4 w eeks before his admission, 
with pruritus, acbohe stools, and a loss of 25 pounds 
m Weight On examination he was found to be poorlv 
nourished and jaundiced, the liver was found pal 
pable 3 finger breadths below the costal margin and 
there w as a fullness in the epigastrium 

An operation was done under nitrous oxide ga<s 
and ether anscsthesia The abdomen was entered 
through a 5 inch right rectus splitting upper incision 
The gall bladder was found to be dilated and the 
common duct tremendously so Near the head of 
the pancreas a small mass could be felt, one portion 
of this was esccedinglv hard and suggested the feel 
of a stone on needling The duodenum w as exposed 
and opened, a small carcinoma of the papilla of 
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\ ater was found and a part excised for pathological 
examination A probe could be easily passed into 
the common duct ^sipurel) paUiatt\e procedure 
a button cholec>stduodenostoinj xxas performed 
The pall bladder which was opened was found to 
contain a xer> thin colorless mucoid matenal 
Throuerh a rent in the omentum the posterior wall 
of a xerv small stomach was anastomo ed by 
JIurj‘h> button to the nearest jejunal loop and the 
rent sutured to maryn The pjlorus was excluded 
w ith Pagenstecher exclusion stitch Tw o rubber dam 
drains were left in the upper angle and one packing 
in the region of the cholecjsiduodenostom) The 
abdomen was closed with heavy through and 
through silk sutures An intravenous infusion of 
saline (i6 ounces) was given immediately At the 
close of the operation the patient s condition was 
fair The patient died 4 days after the operation 
lathological report of specimen adenocaranomx 
Autjpsv There is verj intense icterus of the skin 
xnd all Structures The peritoneal cavity contains no 
free fluid There is a Murphy button cholecyst© 
duodenostomv in good condition and a postenor 00 
loop Murphv button gastro enterostomy aho in 
good condition The omentum is thickened and 
inflamed and adherent to the structures about the 
gall bladder and duolenum The stomach is dis 
tended and at the pvlorus there la a linen thread 
occlusion ligature w hich completely closes the lumen 
The duodenum was opened along the anterior wall 
at the sire of the papilla of \ ater is a soft cauliflower 
like mass 3 by 4 centimeters in size which projects 
3 centimeters The bile ducts are very much dis 
tended and thickened and contain a heavy brown 
ish bile stained material ^ probe was passed down 
the common duct in to the duodenum through the 
ducts vbove described The pancreas is normal in 
size On gross examination however the pancreatic 
duct IS found to be markedly dilated A probe 
passed down into it also passed the duodenum 
through the center of the tumor 

The liver is somewhat smaller than is 
normally found It is dark green in color and 
markedly ictenc Bileductscontain thick brownish 
tile stained material The transverse colon pros 
imal to the region opposite the opening in the trans 
ver e mesocolon where the gastio enttio tomy vs 
situated is very dark red in color and has the ap 
peartnee of a bCcianing gangrene All of the intes 
tire including the small intestines above this area 
are tremerdously distended beyond this area they 
sre collapsed A careful investigation of the vessels 


in the transverse mesocolon revealed no thrombi in 
any of them 

Diagnosis carcinoma of papilla of Vater 
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CLINICAL SURGERY 


FROU THE VI^nERSirr or CAUFORK! 1 HOiPlTAL 
NEPHRECTOJn 

By FRANK HINMAN, M D , F A C S San Fkancisco 


T here is a certain charm about surgery of 
the hdne\ It e’:erases tbe imagination, 
us^s the intellect requires judgment, and 
benefits by skill and experience sumaentiy to 
make It fascinating Interest is diversified Prob 
lems that often require a high degree of mtelhgent 
solution arise throughout the course of 'ilmost 
ever} case The problem of diagnosis comes hrst 
with Its highly technical methotL of examination, 
m the use and proper interpretation of uhich both 
training and experience are required Then anscs 
the problem of preparation for surgerv , such as 
catheter drainage or nephrostom> , and the prob 
1 cm of delay against earlj- operation Finally, the 
problem of choosing the best surgical attat^ is a 
very interesting and vital one There are com- 
monly two kidneys Disease may be unilateral or 
bilater'il but, if umlaterxl, the healthy side may 
become affected later, so that conservation of 
renal tissue is in order so long as it promotes the 
general interest of the patient Nephrectomy is 
ndjcal but is often the only surgery that serves 
the patient best The surgeon chooses for tbe pa- 
tient the conservative or radical way , and the re 
suit m time proves the correctness or error of his 
judgment The satisfaction of exact diagnosisand 
curative treatment is no greater in my other field 
of surgery 

The poaC“ssion of two kidneys and predoroi 
mnee of unilateral disca<!e makes ntphrectomv the 
commonest operation on the kidney Radical le- 
mov al is required m tumor and tuberculosis of 
w hatev er stage But nephrectomy for stone, foi’ 
hydronephrosis, for sohtarv cyst, for pain or in 
fection, means that the lesion is hopelessly ad 
vmced Early diagnosis and treatment wJI di 
mmish the frequency of nephrectomy in these 
cases 

The first reported nephrectomy m America was 
by WolcoUin i86i , in Europe, by Gustav Simon, 
m 1 869 Simon killed his second patient by digital 
exploration during convalescence The fataUtv 
follow mg the fourth nephrectomy case reported 


by von Bruns m 187S delaved surgery of the kid 
ney another decade or until antisepsis was firmly 
established Even then the mortality was high* 
until with mote accurate diagnosis, better prepa 
ration for operation, improv ement in judgment of 
selection of cases and in surgical technique and 
methods, nephrectomy has come to be one of the 
safest of major operations (i to 10 per cent, v ary - 
mg with the disease and the operator) 

The conditions for which nephrectomy is most 
frequently indicated are renal tuberculosis, renal 
tumors, and calculous pvonephrosis The nsk 
wull vary with the condition of the patient Age 
has very little influence, other things being good, 
but complications of the cardiovascular s\ stem, of 
the lungs, etc , must be as carefully considered as 
in all maior surgery 

First consideration belongs to the opposite kid 
ney Removal of a solitary kidney should never 
occur and removal of a diseased hypertrophic 
kidney, when its mate is infantile, causes tbe 
death of the patient in most instances Removal 
of one kidney, when the opposite one is also 
diseased, calls tor a high degree of judgment In 
such bilateral conditions treatment of the less in- 
jured side by catheter drainage, nephrostomy, 
removal of stones, plastic operations, ureteral 
transplantation, should, m moat instances, precede 
nephrectomy In renal tuberculosis the mortahtv 
will be lowest in early lesions confined to one side, 
highest m cases with bilateral disease or general 
ixcd pulmonary and genital tract involvement Of 
847 cases reported between IQ02 and 1908 by 
vanous European surgeons, there was an opera 
live mortality of rr i per cent In igonephrec 
tomies for unilateral renal tuberculosis, Persson'' 
(Stockholm) in 1925 reports an operativ e mortal 
ity of 73 per cent, 0 ’^ell® (Boston) of 3 8 per 
cent m lOj cases Of our own 70 cases, there are 

‘Biodeur reporU th»t tip to iSoo the n'orUlity of nfiilir«lomy wii 
sSperwBt 

•Pemon Ann “iurg 1515 Itijii 51 

•ONtil rntrolo-y 1514 p j;* PhiUdflpljii Lea 
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Fi"’ I The position of the ktdf*e>‘s 4 In the male adult B In the female adult The bea>) 
cwMd line on both side* idiaph > shows the usual luniis of altathment ol the diaphracm the dotted 
line on the ncbt onlv ipkutai the u ual extent of reflection of the pleura On the left fide a short 
twelfth III) Is shown The \eiticaUineson the left that ctossindicate the outer borders of the sacro pinalis 
and quadratuslumliofum Thecostosettebialli-'amcntheneath tbesemuscles is divided in the oblique 
lumlat met ton when belter expotuic of the kidne> ts requited The usual vaiialicms tn the kidne> 
pinion arc ho«n i' V/ter Broedel » 


two deaths in bo unilateral a mortalitt ol i 6 per 
cent i in 10 bilateral ofsop«r«nt 2deatbs(one 
autopsv ) nert. due to embolism a cause of death 
in ntphreciomv for tuberculosis neter before re 



delivery 


ported according to 0 Neil In tumor of the hid 
ne> the operatite mortalitj is high The risk is 
greatest tnih adt anced and large tumors smallest 
mth earl) localized growths In 24 cases of 
Squier* it was 50 per cent in 62 cases of Braasch * 
excluding 2 explorations :i percent in 26S cases 
of Paschen * 19 per cent Personall) webatehad 
one death (child) m i cases In pyonephrosis 
the nrulence of the infection and general resist 
ance of the patient influence the result even with 
a perfectly healtht kidney on the opposite side 
In 40 cases of p\ onephrosis w e hat e had 2 deaths 
(S per cent) in s cases of acute suppurative 
nephntis 2 deaths (40 per cent) Deaths follow 
ing our 200 nephrectomies were due to compli 
cations that follow surgery anywhere such as 
pulmonary or cerebral embolism (acases renaltu 
berculosis) pneumonia (1 case pyonephrosis) em 
biyonal adenocarcinoma (2 bilateral renal tuber 
cutosis i pyonephrosis) surgical shock or cardiac 
failure (4 cases) One case of pyonephrosis Aed 
of caranomalosis (stomach undiagnosed) follow 
mg nephrectomy (autopsy) The immediate com 
Sq a Bfstoa U & S J 1909 U! 547 
B UKh. J Am. SI As 19 1 lx. >74- 
PaKbta- Arch I him Qur ijiJ" Sc'' U 
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Fig s 



Tig 4 


Fig 3 Tbe Utcial pwuion oi the patieat wtth oppoi»Jtc leg well 
dex^ corresponding one straight arnisfoldediofrontandpad under 
the lower margin of nbs Usual oblique lumbar incision is shown 
Fig 4 The posterior position of the patient A Long type of 
incision for large exposure B short inasion for nephropexy 
Fig 5 The anterior position of the patient for the abdominal 
route of exposure /, The oblique semilunar incision s vertical 
rectus s the antcro-lateral, the inguinal 


plications were cspeaally icnal msuffiaency (2 
cases, bilateral tuberculosis), particularly ohguna 
and aadosis, hiemorrhage (2 cases, both nephrec 
tom> for h»morrhage following nephrotomy for 
stone), and sepsis (2 cases, pysmia of acute sup- 
purative nephntis), and the local surgical injuries 
to pleura (7 cases — none fatal), vena cava (none), 
pentoneum (none), intestmes (none), pancreas 
(none), spleen (none), liver (none), or adrenals 
(i case, complete recovery, probably adrenal 
hxmorrhage, very rapid pulse for 7 or 8 days 
immediately following operation for renal tuber 
culosis, no hemorrhage in wound which was 
drained) In a properly performed nephrectomy , 
the utmost precaution is needed to prevent and 
minimize these renal complications 
Excluding 6 deaths of bilateral and miliary 
tuberculosis, the two deaths following nephrotomy 
for stone, in which nephrectomy was attempted as 
a last resort, the death 2 ^ months after operation 
from caranomatosis and the two py®mia cases, 
leaves an operative moitabty for all cases of be 
tween i and 2 per cent 



Fig 6 The muscle layers dividedbj the oblique lumbar 
incisiOQ First layer latisstmus dorsi, sacro spinalis ex 
temal oblique Second layer serratus posticus inferior in 
temal oblique Third layer transversalis quadratus lum 
borum, costovertebral ligament 
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I ig 7 The general hneof distribution of the blood ^esscUand nerves and 
how the incision should fellow between 


One of the most troublesome postopentive 
conditions following nephrectomj is meteonsm 
Traction on the renal pedicle ma> set up nerve 
reflexes producing temporarj bowel stasis or 
important nerves ma> be cut or injured b) the 
incision and produce a unilateral muscle paraljsis 
of the abdominal wall The nephrectomized pa 
tient IS prone to balloon up full of gas Rarclj is 
the condition serious but U is oJten \er> disagree 
able Purging beforehand is apt to promote its 
occurrence It is found less fre<\ucntli and is of 
milder degree m patients cleansed bj a simple 
enema without catharsis and given fluids freely 
up to within one hourof operation Pre operative 
administration of pituitrm or eserine is advised by 
some 

Oliguria and acidosis arc minimized bj provid 
ingplent} of fluids giving them freelj bj mouth 
up to the time of operation b> hjpodermocljsis 


during the time of operation and bj rectum or 
hvpodennocljsis or intravenously immediately 
after It is our custom to giv e 500 to 1000 cubic 
centimeters by needles m the thighs while the pa 
tient IS on the operating table This procedure is 
valuable particularly in children The urine 
should be tested for acetone and diicetic aad 
after operation and glucose and bicarbonate of 
soda given freely if found Weeks methodenables 
one to give fluina comfortably per rectum 

VN *STI1ESIV 

Proper anisthesia is one of the most important 
factors of a low surgical mortality Pneumonia 
should be a V ery exceptional cau«e of death follow 
mg nephrectomy The almost universal use of 
nitrous oxide and oxygen in place of ether or 
chloroform as a general anssthetichas contributed 
largely to the safety of nephrectomy When a 
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general anesthetic is contra indicated, as in pul 
monary tuberculosis, a high spinal or paraver- 
tebral block IS quite satisfactory IVhen properi> 
given, much better relaxation is obtained than 
with gas and oxygen The onlj objection is its 
short duration, but this is not serious for the aver- 
age operation v.hich is uell short of an hour 
When the operation requires more time, thener\e 
block can be supplemented by the gas oxygen 
Injury of anatomical structures at the time of 
operation is best avoided b> a thorough under- 
standing of the surgical anatomy in\ ol\ ed 

THE POSITION OF THE KIDNEY 

The kidneys he in mid back just below the 
diaphragm in retroperitoneal niches formed bv the 
bodies of the vertebr®, the muscles of the back, 
and the last two nbs Commonlj the right is 
somewhat lower than the left (Fig r), because of 
the larger right lobe of the liver, and both kidnej s 
are somewhat lower m w omen than in men (Fig i , 
A and B) The relation to the twelfth rib vanes 
considerably because of differing degrees of ascent 
of the kidne>s themselves and of the many varia- 
tions in length and position of this last tib which 
may be so short (Fig iB, left) as to run honzon- 
tahy and be parallel to the transv erse processes, or 
be V. anting altogether The individual’s condition 
m this respect should be known ahead of operating 
as a control of the type of incision for exposure, 
and it IS a good rule always to have an X ray 
picture of the patient exhibited in the operating 
room The condition of a twelfth nb is of impor- 
tance also in Its relation to the diaphragm, pleura, 
and the costovertebral ligament, for frequentl> 
free division of this ligament is needed so that the 
rib can be pulled up out of the way to give good 
renal exposure Some surgeons prefer resecting a 
nb subperiosteally with the purpose of better pro- 
tection of the pleura The muscles of the dia 
phragm are frequently wanting or poorly devel- 
oped between these points of attachment at the 
back, particularly when the tw elfth nb is short or 
wanting, so that foreknowledge of the situation is 
a great help in protecting the rather fragile pleura 
from injury when the question of division of the 
costoi crtebral ligament anses The usual relation 
of the pleura to the twelfth nb is showm m Figure 
I, the reflection on the left m B would be well 
below the short twelfth nb on this side A too 
high incision— near the eleventh nb — would make 
injury of the pleura more likely The vanable 
relations to the kidneys of the abdominal organs 
lying m front are shown m Figure 2 Injury to 
some of these rarely occum and is usually due to 
catching a part of the organ in a clamp when 



bohl 8 j V Bergemann s or Ltssone s 4 koenig's 5 
Peons d Oblique lumbar 7, Simons J Supenorlumbar 
tngonat 

placed on the pedicle or closed blindly or carelessly 
to stop bleeding The commonest accidents of 
this kind have been injury to duodenum or pan- 
creas which have been caught by the tip of a 
pedicle clamp We have had one duodenal fistula 
as the only injury to abdominal organs and this 
one closed spontaneously 

tiie route of exposure 
The extrapentoncal lumbar is the route of 
choice in every ordinary nephrectomy, and the 
lateral, on kidney pad or mechanical horse, op 
posite knee fully flexed and corresponding leg 
straight, is the best position (Fig 3) Where it is 
desired to examine or treat the opposite kidney, 
or an exploratory of both is requited which nowa- 
days IS almost unheard of, the posterior position 
on pad or horse is preferable to turning the patient 
(Fig 4) ManysurgeonspreferthispQSition(with 
the anterior) for all operations on the kidney 
(Kidd of London) My experience with jt m sev - 
eral cases has been that it giv es a \ ery good ex- 
posure It IS particularly appbcable for bilateral 
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Jiephropexv ^inasion B Fjg 4) The ordmarv 
mcision {A Fag 4) mav te extended d<mn the 
side and large tumon> rcmored the surgeon nork 
mg more at the side than abov e It is rather hard 
on the assistant aero s the table 
The abdominal route (Fig 5) has advantages 
over the lumbar in certain ca<;c3 partrculariy of 
renal tumor When performed extra pentoneally 
it IS just as safe Transpentoneal exposure of the 
kidney carries the added risk of infection and 
peritonitis With large tumors it is not afwavs 
possible to expose them extrapentoneallj By a 
combined extrapexiioneal and intrapentoneal ap- 
proach as shown by Young ' these large tumors 
may be as «afelv and more radiuilJy removed 
Tins, as early advocated by Beer Qot^'hy and 
others IS the teal advantage of the abdominal 
route It enables better extracapsular dissection 
with lemovdl of pentoneuin where adherent and 
deaner removal of the primary lymph zone about 
the renal pedicle It permits more thorough com 
laatipn cd the renal vein for tumor masses and 
above all the renal ves els may be ligated as the 

>\wing y *rt te ot O ology P.ulja«JpUa t/O loft WBS»bb 
4 c»Cq vftlii 191S 


first step of the dissection thus minuniang the 
danger of dissemination as the tumor is being freed 
as well as secunng less nsk of hamorthage We 
have found the abdominal route particularly ap 
pheaWe to the removal of large renal tumors in 
children The abdominal is al o of advanUge in 
complete uretero nephteclottues.but for this oper 
ation most men prefer a combined double expo 
sure lumbar for kidney and low inguinal or outer 
rectus for the ureter, the whole beinp performed 
extrapentoneally In Figure 5 the common in 
asions used for abdominal nephrectomy are m 
dicated by - and j for ureterectomy by r and 4 
Before our present exact metliods of diagnosis 
were known surgeons often elected the transper 
itoneal abdominal route because it permitted er 
ploration of both kidney s through the one incision 
The abdominal and back musculature and its 
innervation have to be considered m both the 
lumbar and abdominal routes Hernia is the ex 
cation after lumbar nftpfarev.tomy even when 
marked suppuration has existed We have had 
one case, successfully repaired later But there 
are erften persistent areas of anEsthesia and Io«s 
rf muscle tonus, allowing unilateral abdominal 
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relaxiUon ^vhlch is sometimes quite noticeable In 
Figure 6 the muscle layers usually cut in an ob 
liquc lumbar exposure are illustrated In the first 
layer are the latissimus dorsi (Fig 6, held upxvith 
hook), sacro spinalis and external oblique mus 
cles, m the second, the serratus posticus inferior 
and internal oblique and, in the third and deepest 
layer, are the transversus abdominis, and quad 
ratus lumborum uith the lumbocostal ligaments 
between the serratus and quadratus The small 
area between the outer edges of the sacro^inahs 
and quadratus lumborum (Fig i) on the inside, 
the inner edges of the internal and external ob 
lique on the outside, and the twelfth rib and edge 
of the serratus posticus inferior aboxe, forms the 
superior lumbar tngone, the weak space in the 
back hax ing only the thin latissimus dorsi as co\ 
enng, and sometimes when this fails to extend 
down far enough no muscle cox enng at all One 
may cxpo<;c the kidney through this triangle with 
out dixiding any muscle fibers but with surgical 
technique as it is today , good exposure through a 
wide incision is to be preferred to any method of 



Fig 1 1 The lateropostenor position of the patient w ith 
raposite atm alongside instead of folded with other in front 
The barn door incision for nb resection is shown 

muscle preserx ation The larger incisions are not 
mutilating 

The nenes of these muscle layers accompany 
the blood \essels as \em artery nerve from above 
downward Vessels may be freely cut and ligated 
as none of them are terminal, but the larger nerv es 
should be preserved, and m the lumbar route are 
best exposed in the superior lumbar tngone or 
beneath the latissimus, from which point they 
may be dissected in both directions They run m 
the same general direction as the oblique lumbar 
incision (tig 7), which has been adopted for the 
express purpose of nerv e preserv ation , and is most 
generally used (Fig 8, d) A great many different 
types of incision have been advocated for lum 
bar exposure, some of which are illustrated in 
Figures 

The oblique lumbar incision is earned down 
through all muscle layers to the transversalis, as 
shovvoi in Figure 7 The fibrous sheath of the 
lumbo dorsalis fascia (insert of Fig 9) at the 
superior lumbar tngone is split w ith a scalpel and 
its fibers spread apart by blunt finger dissection 
The course of the 12th, iho inguinal or hypogas 
tnc nerve, any of which may ^be found run 
ning beneath, is next determined and the nerve 
branches protected from injury By blunt dissec 
tion with fingers, as showm in I igure 9 the pento 
neum is stripped free from the inner surface of the 
transv ersalis, and its fibers are then cut vv ith scis 
sors in the line of the original incision In making 
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this dissection where a long incision is desired for 
better exposure the peritoneum is found some 
what more adherent the farther one gets from the 
kidney and unless care is used is easil> tom 
This IS not a serious matter, but the closure of 
holes m the peritoneum consumes valuable time 
and sometimes because of the position of the pa 
tient and increased intra abdominal pressure do 
sure IS a tedious most aggravating procedure 
With this end of the inciMon properlj extended 
one turns to the upper and usually with a normall> 
placed kidnej bj far more important end so far as 
good exposure is concerned The dbers of the 
lumbodotsal fasaa ate easily separated by blunt 
dissection to the borders of the quadratus lum 
borum and sacrospinalis muscles WTien netes 
sarj these m-ij be freely divided in the line of 
incision but the large subcostal v essels and nerv es 
should be protected if possible One non feels 
with his fingers deep in the angle of the incision 
the sharp edge of the lumbocostal ligament Put 
ting the twelfth nbon tension CFig lo) accentu 
ates this and with the first and second fingers the 
diaphragm and pleura may be pushed up out of 
the way and the ligament divided httle by little 
with the tip of a scalpel alongside a fingCT as a 
guide up to the insertion of the rib, enabling its 


retraction to a horizontal position Never have 
we found it necessary to resect a nb in part or 
whole as practiced generally in France (Marian) 
nor to extend the incision as is sometimes done 
for such resection (Fig ii) However we have 
opened into the pleural cavity (seven times but 
not all m nephrectomy) an accident it is well to 
avoid Empyemi developed following one such 
acadentinahttlegirlwhofully recovered Aside 
from a fen days slight respiratory distress none of 
the others had any trouble With the incision 
completed towels are placed at its edges with skin 
clips and one proceeds to free the kidney 

TECHNIQUE OF REMOV XL 
Extracapsular enucUation is the method of 
choice when there is no extensive inflammation 
infiltration and adhesions to the peritoneum and 
neighboring organs Thekidney hesabov e a double 
fatlayer fheoutermost retroperitoneal or pen 
renalfat hasbeen exposed by the previous opening 
of the fibers of the lumbodorsalis fascia and fascia 
quadratus lumborum (Fig 9 insert) Beneaththis 
IS the posterior leaf of the fascia renabs which is 
opened by puncturing with the tip of a clamp the 
bladesof which are then separated The character 
isticallypale lemon yellow colored fat protrudes, 
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Tig 13 Division of the pedicle before the ureter giving freer dissection 
of the ureter especiallj applicable in renal tuberculosis Note position of 
clamps on pedicle 


proof that the puncture is made o\ er the kidney others deli\ er easily by freeing the upper pole first 
Hy gentle traction on the fibrous frame%\ork of the and, by seizing it m the fingers on a sponge trac 
penrenal fat with clamps for traction added as the tion can be applied while the fingers of the other 
delivery progresses and an assistant’s hand pushed hand free the lower pole By blunt finger dissec- 
under the nbs against the abdomen m front to tion, aberrant blood vessels can be located from 
force the kidney up, it may often be easilv deliv- their pulsation and if necessary bgated and dmd 
cred without much dissection At limes the ed After this, delivery is often easy where before 
fibrous framework between the renal capsule and it was incomplete In renal and penrenal infec 
the prcrenal fascia is so well developed that vigor tions, the dissection is somewhat safer and easier 
ous blunt finger dissection is required to separate if made posteriorly first The fingers are guided 
them 1 he ease of dehv ery wall v ary Some kid by the back muscles and ribs as a line of cleav age 
ney s come out best w hen the low er pole and ureter Once the back of the kidney is freed, one can fol- 
arc isolated and freed first Then gentle traction low the line of dissection around each pole wath 
on the ureter assists one m freeing the upper pole, less danger of tearmg into the peritoneum or 
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neighboring organs The ureter and renal pedicle 
(arteo ^tid \ ems) are isolated and the former held 
up b\ tape traction It is ver> rare indeed that 
the adrenal causes any difficult> Sometimes in 
fection extends to it In one of our cases the post 
operative course indicated the possibil]t> of an 
adrenal hemorrhage but of this we had no proof 

In remo tng the kidney the choice of dividing 
first the ureter or the pedicle is governed b> the 
individual situation of accessibility In pyone 
phrosis with large thickened pelvis and ureter 
division of the ureter often gives better access to 
the pedicle (Fig 12) In tuberculosis division of 
the pedicle giv es freer access to a greater resection 
of the ureter (Fig 13) 

Method of pedicle ligation The writer uses alto 
gether the clamp method of ligation Isolation of 
artery and veins and their separate ligation with 
out clamps takes more time and m the writer s 
opinion carries more risk of hemorrhage than en 
masse hgation on clamps He has been the guest 
of other men at the time of both acadents a 
clamp slipped off the pedicle m two instances and 
a ligature shpped off the artery after separate liga 
tion without clamps m another The hemorrhage 


that results is appalling The bleeding vessel is 
quickly grasped in the lingers of a hand but safe 
placement of a clamp on it is extremely difficult 
It IS just such instances that have caused the 
majority of duodenal and pancreatic injuries at 
the time of nephrectomy In 200 nephrectomies 
we have never had a clamp slip nor have we had 
hxmorrhage from the pedicle either at the time 
nor after operation \\ e believ e that this is due to 
the kind of clamp used a heavy curv ed Ferguson 
clamp with male and female blades which lock 
so that they cannot slip Another reason is that 
we always place two of these clamps on the 
proximal end before cutting (Fig 13) and tie the 
pedicle with two No 2 chromic gut sutures below 
each as it is withdrawn the lower one being tied 
and removed first (Fig 13) In placing the clamps 
on the pedicle it is extremely helpful if one guides 
the open clamp blades by the first and second 
fingers which pinch the pedide between them and 
push aside the peritoneum or neighboring organs 
from the clamp end (Fig 14) This is important 
for two reasons it makes certain an ability later 
to catch the suture below the clamp so that it does 
not engage the clamp w’hen being tied which is not 
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ilwa>s possible if the end of the clamp does not 
project ivith a free margin be> ond the pedicle, and 
It protects neighbonng structures from in)ur> by 
being bitten m the clamp end We often use a 
double No 2 chromic for the first suture (Fig 15), 
in order that it ma> be tied as tightl> as possible 
wthout likelihood of breaking The second suture 
IS single ^^^len clamps have not been proper!) 
placed, successful ligature may be quite difficult 
In onl) one case have i\e left clamps on the 
pedicle viithout ligature This a\as a burned ne- 
phrectom) in a patient of poor condition The 
clamps ^\ere loosened 48 hours later and then 
\\ithdra\\n after 12 hours There \sas no bleeding 
and the patient rcco\ered But this method is 
one ofnecessit) oremergenc) onl> and is not safe 
^fethod of ureUral libation Ordinanly the ure 
ter IS doubl) clamped as far from the kidne\ as 
con\enient, severed with a scalpel and the distal 
end tied wnth a single chromic gut suture In 
infected cases, we paint the severed ends of the 
ureter with pure carbolic acid followed b) alcohol 
before sutunng In tuberculosis we sometimes 
inject the ureteral lumen with carbolic acid b\ 
hvpodcrmic puncture before clamping In some 
cases the ureter has been stv ered belw cen damps 
with the actual caulcr) or diathermv knife 
ftilracapsuhr emiclcation of the kidne> is often 
preferable in advanced calculous p>onephrosis to 


ettracapsular Secure clamping of the pedicle in 
these cases is usuall) more difficult The thick 
ened distended pelvis is often adherent and free 
dissection sometimes dangerous Catching a p irt 
of the pelvis in the clamps rarel) occurs, and a 
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Tig 14 Method of clamping (be prdid« The op n clamp u slipped down along 
the lijigen clasping the pedicle between them and pu hing back pentoneum on neigh 
bonng o<:gan so that they will not be caught when (he blades are closed 


neighboring organs The ureter and renal pedicle that results is appalling The bleeding vessel is 
(arter> and veins) are isolated and the former held quicUj grasped in the fingers of a hand but safe 
up b> tape traction It is very rare indeed that placement of a clamp on it is eTtremelv difficult 
the adrenal causes an) difficultv Sometimes in It is just such instances that have caused the 
fection extends to It In one of our cases the post majom> of duodenal and pancreatic injuries ht 
operative course indicated the possibiht) of an the tune of nephrectomy In 200 nephrectonues 
adrenal hemorrhage but of this v\e had no proof vve have never had a clamp slip nor have ne had 
In renioung the kidney the choice of dividing hiemorrhage from the pedicle either at the time 
first the ureter or the pedicle is gov emed by the nor after operation e believ e that this is due to 
individual situation of accessibilitv In pyone the kind of clamp used aheavv cun ed Ferguson 
phrosis with Urge thickened pelvis and ureter clamp with male and female blades vtbich lock 
division of the ureter often gives better access to so that they cannot slip Another reason is that 
the pedicle (Fib 12) In tuberculosis division of we always place two of these clamps on the 
the pedicle gives freer access to a greater resection proximal end before cutting (Fjg 13) and tie the 
of the ureter (hig 13) pedicle with two No 2 chromic gut sutures below 

Method 0/ pedicle libation The writer u<es alto each as it is withdr iwn the low er one being tied 
gether the clamp method of ligation Isolation of and removed first (Fig 13) In placing the damp 
artery and v eins and their separate ligation with on the pedicle it is extremely helpful if one guides 
out clamps takes more time and in the wnter s the open clamp blades by the first and second 
opinion carnes more risk of hemorrhage than en fingers w hich pinch the pedicle betn een them and 
masse ligation on clamps He has been the guest push aside the pentoneum or neighboring organs 
of other men at the time of both accidents a from the damp end (Fig 14) This ;« important 
clamp slipped off the pedicle m two instances and for two reasons it makes certain an ability later 
a ligature slipped off the artery after separate liga to catch the suture below the clamp so tkat it docs 

tion without clamps in another The hjeraorrhage notengage the clamp when being tied which is no 



SCHOEMAKER LAPAROTOMY FOR OBSTRUCTION DUE TO GROWTH IN COLON 359 


FROM THE CLINIC OF THE CITY HOSPITAL OF THE HAGUE 

OPERATIVE TREATMENT OF OBSTRUCTION DUE TO A GROWTH 
IN THE DESCENDING COLON 


By JAN SCHOEAIAKER, M D 
riRST STAGE 

T he first stage of the operation for the relief 
of obstruction due to a growth in the de 
scending colon, is exploratorj laparotomy in 
the linea alba with caecostomy 
The skin of the abdomen is washed with a 6o 
per cent alcohol solution and painted with a 3 per 
cent solution of iodine Local anaesthesia of the 
hnea alba and of the ileocaecal area is induced 
with a o 2 per cent solution of tutocaine (Ba>er) 
and I 100,000 adrenalin 

The incision is made 10 minutes after the injcc 
tion IS completed The two ends of the proposed 
incision are marked b> subcutaneous wheals, 
made with a \ety fine needle (Fig i, A and B) 
From these two points the entire area is infiltrated, 
onl> the two punctures being necessary We use a 
10 cubic centimeter s>nnge with a long needle 
and infiltrate the subcutaneous tissues bj insert 
mg the needle to a depth of 3 centimeters, par- 
iiali> withdrawing it, and remsetlmg it until the 
entire area on both sides of the median line has 
become infiltrated After that we introduce the 
needle into the aponeurosis of the Imea alba, m 
filtrate it with the solution, and then insert the 
needle more deeply so that it lies between the 
aponeurosis and the peritoneum This point is 
easil) determined, because we feel that the needle 
point has passed a plane of greater resistance 
Here 20 to 30 cubic centimeters are injected, the 
needle being pushed forward, parallel to the ab- 
dominal wall, onl} in the median line The solu- 
tion infiltrates both sides and anaesthetizes the 
pentoncum 

As a laparotomy sheet is to be fixed to the sVin, 
four subcutaneous wheals are made as indicated m 
Figure I 

Wc now go On with the anaesthetization of the 
deocKca! region The best method is a combma 
tion of nerve blocking and skin infiltration in a 
square around the line of the incision 
Tor the nerve blocking, two points are fixed — 
the first one near the anterior superior iliac spine, 
the second just above the first, near the twelfth 
nb Between these two points, the whole ab 
dommal wall is infiltrated, so that the eleventh 
and twelfth intercostal ner\cs, the lumbar nerve, 
and iho-inguinal nerve become blocked Now we 


FACS, The Hague Holland 

introduce the needle just under the skm and in 
ject along the area indicated by the dotted Ime in 
Figure 2 By the time this has been done, the 
area first injected has become analgesic 
The incision is made in the median line from 
about s centimeters above to the same distance 
below the umbilicus through the skm and sub 
cutaneous fat All bleeding v essels are picked up 
with artery forceps and ligated with catgut After 
the aponeurosis has been mcised, a verv small 
incision of the peritoneum is made with d scalpel 
This IS enlarged at both ends with a pair of scis 
sors, the intestmes being protected by a finger m 
troduced into the pentoneal cavitv 
Inspection of the intestines The transverse colon 
can be seen at the upper side of the uound, it is 
distended The cotton glove of the right hand is 
taken off A few drops of alcohol mixed with soap 
will make the rubber glove slippery The nght 
hand, held m the obstetneal manner, is intro 
duced and pushed forward in the direction of the 
promontory Here we are sure to find the pelvic 
rectum It is narrowed In the sigmoid we find 
here and there small tumors that prove to be 
f®cdl masses The descending colon, in which a 
distinct hardness is to be felt, is found fixed to the 
parietal peritoneum The hardness felt is the 
sharp border between the distended colon abov e 
and the narrowed gut below No metastases are 
to be found m the mesocolon, peritoneum, or 
omentum Next, the hand sbps to the liver, but 
nothing abnormal is to be found 

The abdommal wound is closed with hnen 
thread, continuous catgut sutures being used in 
the peritoneum, interrupted stitches in the apo 
neurosis, and continuous linen sutures m the 
The skm sutures are put m with a straight needle 
A thimble is worn on the middle finger The 
wound is painted with mastisol and covered with 
stenie gauze 

An mcision about 6 centimeters long, parallel to 
the rectus muscle, is made into the second area 
anjBsthetized The broad abdominal muscles are 
cut (with no divasion of the fibers), otherwise 
these afterward would obstruct the colostomy 
qiening 

The pentoneal cavity is opened Distended 
loops of small intestine are pushed inward An 
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i I (Mt) Doti I anti It indicate line of incision The four outer dots indicate 
po ition of subcutaneous » heat for anxstbetizing sue of forceps (o hold IaparotoTii> 
heel 

1 1„ 2 The dotted lines indicate (he line of injection under t le skin 


epiploic appendix is remoted and a part of the 
ascending colon is drawn outside of the abdomen 
Eight intemipted stitches of fine silk fi-t the pane 
tal peritoneum to the gut A second rotv at 
taches the muscles a third one the subcutaneous 
fat to the intestine The ttound at both sides of 
the fited intestine is closed b> a fen interrupted 
stitches of catgut The colon is punctured with a 
knife and at the same instant the tube of a suck 
ing apparatus pre\iousl> brought into position 
IS put against the opening The liquid tonlents 
are remo\ ed into a receptacle Then the opening 
IS enlarged and the tube introduced into the in 
testme 

\\ hen w e can be sure that the first flow is safe]> 
in the receptacle instead of moistening the field 
of operation, we put a bandage of gauze and celJu 
lose on the colostomy The patient is put on a 
cot and earned to the ward 

Ten da>s later the patient gets full diet with no 
potatoes bread milk or nee Laxatnes are 
given For 2 dajshegetsonij beef tea and sugar 
w ater After another 2 daj s the second operation 
IS performed 

secovd stage 

One hour before the operation an injection of lo 
milligrams of morphine with half a mifligram of 


atropine is gi\ en Eih> I chlonde ether narcosis i» 
induced The colostomj opening is pronsionalh 
c'osed bv an impermeable dressing fi.xed to the 
sLin b> means of mastisol 

After disinfection of theskm an inasion is made 
parallel to the outer margin of the left rectus 
muscle The aponeurosis of the external oblique 
is divided in the direction of its fibers The in 
terna! and transverse muscles are cut in their 
flesh> part so that it will he easier to suture them 
without endangenng the mferior epigastnc ves 
seb 

After the inasion of the peritoneum is made the 
opening is enlarged with sassors Collin s self 
retaining retractor is introduced and opened to 
give a better view of the left abdomen The 
growth m the descending colon is now visible 
and IS taken bj the assistant and pulled inward 
(F'g 3 ) , , 

An inciiion is made centimeters to the side ol 
the colon through all the adhesions and the pane 
tal peritoneum thereb> we reach the retropento 
neal space behind the colon and cut with the 
sassors in both directions upward and down 
ward The colon now movable is taken out of 
the abdomen bj an assistant The onij fixation of 
the colon now is the transparent postenor laj er of 
the mesocolon Bj tumingthistothelight weare 
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3 Collin s ^elf retaining retractor in position and opened permitting better 
Mcw of left abdomen 


able to see the position and course of the mesocohe of the instrument (Fig 4) This clamp cannot be 
\essels Kocher arterj forceps, for the> ^\ould probablj 

Now we cut the mesocolon upw’ard in the direc- slip after the colon is divided The clamp must 
tionofthepointatwhichthecolonmustbedissect ha\e a deep groove on the inner side, in cross 
ed, andhgatethcvessels near the intestine When section it should appear as in Fig 4A Thetis 
all around it is dissected free, a circular incision sue remaining in the hollow part prevents the 
is made in the outer lajer, the serosa This is more instrument from slipping When this tissue con 
cas} than we might think, for we scratch wath the sists not onl> of mucosa but also of other lavers 
point of a knife along the surface of the colon and of the gut compressed between the instrument, 
push the tissue to both sides In this wav we pro the chance that it will not slip is greater The 
duce a 5 centimeter sleeve of mucosa plus sub theoretical objection that a strip of musculans 
mucosa At this sleeve a small clamp is placed, mucosa; is brought into the intestinal lumen is of 
not in the middle, but at the distal portion so that no moment, for tissue between the clamp blades 
the mucosa is to be seen onlv at the proximal side must necrose and will afterward disappear 
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Fig 4 ^ small clucp is placed a* Ihe di tat portion so 

that the mucosa u seen onlv at the prowmal side of the 
instrument 4 Cross section of the damp shoning the 
deep groo\e on inner ide 


Fig 5 The clamps are brought together and the suture 
begun 

hig 6 The colon has been turned on its a'ns and the 
postenor nail sutured 



Fig 7 The colon clamp is put on the cicum just below 
the provLsional suture 


ParaUel <o this damp a second one is applied so 
dose that a knife blade can ]ust pass bctt>een the 
two Then the colon IS cut Ne^t the mesocolic 
vessels are ligated up to the point distal to the 
growth where the colon wall be dissected Here 
the same procedure js followed as that already 
described The utmost care is taken that the 
damp which wall close the gut is directed to the 
same side as the clamp applied first The best vra> 
IS to have the points of both instruments directed 
to the side of the mesocolon The damps are now 
brought together and the suture shown m Figure 
5 can be made e begin at the front and the 
knots are immediately tied \\ e take care that 
the point of the clamps are covered wathmtestinal 


tissue and we now proceed up to the point that 
IS near to the lock of the instrument without put 
ting too much tension on it 

Non the colon is turned on its axis so that the 
handles of the forceps are turned upward Thus 
the posterior wall is m front and the suture can be 
easily performed The clamp is now removed 
If this should be done without proper precautions 
the contents of the colon would escape and the 
possibility of an aseptic suture would be abso 
lulely destroyed Toavoidthis a stitch is earned 
halfwiiy around the forceps (Fig 6) and as the 
assistant loosens one pair of forceps the knot is 
drawn and tied b> the operator The same is done 
when the second pair of forceps are removed and 
the whole intestine is closed ^\’ith a straight 
needle the second row a continuous serous suture 
IS made This begins at the mesocolon continues 
all around above the first row and returns to the 
starting point 

The beginning and the end of the silk thread 
are tied together and the opening in the me«o 
colon IS dosed by interrupted stitches The colon 
IS now brought back into the abdomen but on the 
lateral wall of the colon m the parietal peritoneum 
IS a wound made by incision at the very beginning 
of the operation The edge of this panetal w ound 
IS fixrf by a few silk stitches, to the back of the 
colon near the mesocolon Then the abdomen is 
dosed w ith contmuous catgut sutures through the 
peritoneum the transverse musde and the m 
temal oblique muscle Interrupted hnen sutures 
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close the external oblique muscle No drainage is 
pro\ ided Continuous sutures close the skin The 
^\ound IS painted wth mastisol and covered with 
sterile gaure 

The patient is placed on his bed and transferred 
to the i%ard Immediately a proctoclysis is begun 
ivith 5 per cent solution of glucose at a rate of 20 
drops per minute 

A fortnight later the Ccccostomy is dosed, the 
bowels being emptied in the same ivay as men 
tioned before 

THIRD STAGE 

After general anzesthe&ia has been induced, an 
incision IS made at the margm of the mucosa of 
the intestine, through the skin and the subcu 
taneous fat Interrupted stitches are made, the 
cutaneous margm bemg turned inside The cx 
costomj wound is closed provisionally Them 
struments used dunng this stage of the operation 
are taken a\\a\ the cotton gloves remo\ed, rub- 


ber gloves washed in an antiseptic, and new cot 
ton glo\ es put on again The threads of the stitch 
es are not cut but are pulled upward with artery 
forceps Then the subcutaneous fat around the 
cxcum IS incised, the adhesions between the 
cxcum and abdominal wall are cut, and the peri 
toneal cavity is opened The cxcum can now be 
made easily movable After the adhesions have 
been cut with a pair of scissors, the ca-cum can be 
lifted out of the abdomen The colon clamp is put 
on the cxcum just below the provisional suture 
(Pig 7), and the part of the intestine that remains 
outside the forceps is cut away The opening m 
the excum is now closed wnth a clamp Thisclamp 
IS substituted by a suture This suture, a con 
tinuous one, is apphed directly under the clamp, a 
straight needle carry mg the thread from the right 
to the left and from the left to the right WTien 
this suture IS finished, the clamp is removed, and 
a continuous silk serous suture closes the intestine 
The abdomen is closed in the usual wav 
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\ ST\XD\RD TECHNIQUE FOR OPERATIONS ON 
PERIPHERAL NER\'ES 

With Especial Refesence to the Clo^cxe or L^ece G\ps 
B r W \\ \YVE B \BCOCK MD FAC^, Psn-Uinpsu 

F oo l ^ OenfTj Ho^ UJ t Coloitl T S E anon CoiBOUunfc »J>J the Dfp»rte«t of Sarjtrj- Tnaple Cojver •j 


T he great war opened and closed mibout 
unanimitt of opmjon as to man\ details 
of the urger\ of penpheral ner\-e« 2Iucb 
eipenmcDial work has mcebeendonetoeslablL.b 
facts that could hasT been more accuratelx es- 
tabh-hed b% the ihou-ands of ob«er\aiions made 
during the war The exact value and indications 
for neuTol%-'i_ neurorrhaphx and hersage remain 
to be denned EipenmeniaJ exndctice has con 
tinued to accumulate howing the efficiencx of 
nerve grafting in anxriaL’ together with reports 
from clinics howtng how uselc's the nerve grafts 
o-ualh arc in human practice The remarkable 
lolcraace of nerve trunij to trauma and infection 
to not genenillv appreciated limecess 3 i> and 
even harmful nerve daps or mlavs continue to be 
Used or rc'^ctioB of long bones performed when 
end to-end 'uture would be entirelv fea.ible 
would the operator but Ui< the full re>ources of 
the art Since evidence of season and motor re 
generation to <o often mimicked bv the ub«titu 
lion acimiies of adjacent nenes and mu«c!es 
examinations made bv thc^e untrained in the 
field of neurologv are unworthv of con.idcration. 
But even with this fact establEbed reports 
rontinue to be based on wniten opinions from 
patients themselves Our textbooks on surgen 
continue with fllu-iraliois and desenpuons of 
old and useless operations on nerves If we are 
to benefit bv the enormous experience m neuro- 
urgerv of the War it is time that ob-ervations 
were correlated and that standardized methods 
were formulated and adopted. 

If fine ilk IS the best matcnal for nerve utiue 
whv do we continue to use catgut^ If atures 
limited to the nerve sheath do the Ica^t harm whv 
follow the tramfinon suture method of Gosset* 
If causalgia usuallv sub-ides when the Ie«ion is 
corrected whv continue to ignore the legion and 
to damage the nerve further bv injecting alcohol 
or other chemicaP If end to-end suture to pos- 
sible whv continue imnecessarv and useless 
nerve grafts’ If regeneration is the normal pn>- 
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ceduie after nerve suture whv not re-explore in 
anv case m which after a reasonable time there 
isnoevndence of regeneration’ If a centimeter 
gap lo the median or iniisculo«pual nerve can be 
dosed with end to-end suture whv do we con 
tinue to substitute less effective or more muti 
lative procedures for a gap of onlv 8 to j centi 
meters’ 

The following suggestions toward a tandard 
technique are based largelv on a tcchmcal evolu 
tion pemonallv drawn from 663 cases of nerve 
injury 


m*ES or OPESATION 

Four tvpes of operation onlv need be con 
idered eipJoraiion neurelv«to hersage andoeu 
roribaphv 

Eiftoration to the most important «tep of anv 
operation upon an injured nerve for upon its 
todiog the character of the needed treatment to 
determined FaOure lo explore the nerve trunk 
pfqierlv has been responsible not onlv for fad 
ures in operative treatment but has produced 
serjoub sourres of error m the conclusions and 
slatutics of various operators For example 
careful CTpIoraiion has revealed a definite me 
chanical obstruction in everv one of our cases in 
which no evidence of regeneration followed tie 
uture of a dmded nerve In our eipenence 
cau:>algia aLiO means a definite uncorrected and 
therefore usuallj an unrecognized le-ioa of a 
nerve and it is much more logical to demonstrate 
and to eradicate the lesion than to use blunt con 
ducUvitv and stimulate fibro'is in a nerve trunk 
bv injecting alcohol The exploration lo be com 
plete mu_t frech isolate the nerve m aU its 
areas of pos-ible mjurv prov e that it is the nerve 
«ought, and e«peci 3 !lv that its component bundles 
are not subject to mterruption or compres lon. 
The exposure should be free and if there is anv 
doubt as to the nature of the eipo-ed cord it 
hould be traced to some unnitoLakablc land 
mark. -111 pomts of possible compres ion and 
abnormal adhesion should be relieved and the 
nerve heath if thickened or abnormal m ap- 
pearance freelv phi in the long axis of the 
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tig 4 Illustrating faulty methods of nerve suture / 
Undesirable transfixion suture nhich lies in the path of 
regenerating axis cylinders Undue tension from 

transfixion suture displacing the ner\e fibers j Suture 
a distance b> silk or catgut 4 Use of connecting tul>es of 
hardened blood vessel or other material harmful by inter 
fering with the vascular supply to the ends ol the divided 
nerves 

responding bundles above and below the injury 
as a guide to suture Wc jna> brieflv suinmarj/e 
our conclusions for chronic traumatic lcsion-> as 
follows 

1 Electrical tests to determine sensory con 
duction have not been verv successful m our ex 
perience With the unconscious patient or the 
patient under a general ansschetic (he guide 
to sensory interpretation is lost Under local an 
ssthesia the tests are distressing to the patient 
or if nerve blocking has been used have an un 
certain value Under spinal anxsthcsii at times 
the blocking of the «pinal nerve roots is suf 
ficient to prevent shock or severe pam from the 
tests and yet not sufficient to prevent sensory 
interpretation 

2 Motor tests made by applying the Imc 
bipolar electrode to various parts of the exposed 
or opened nerve trunk and carefully noting the 
muscular contractions produced have certain 
limitations The nerve may be conductive but 
the muscle from advanced fibrosis and atrophy 
may be non contractile The nerve fibers may 
not be interrupted and yet be non conductive as 
a result of pressure either within or nithout the 
nerve sheath The electrical current may radiate 
from the bundle tested to adjacent bundles or 
muscles causing contractions that may lead to 
erroneous conclusions Not infrequently the 
same muscle or mu«cli- group will respond no 
matter to what bundle within the nerve ihe car 
rent is applied, so that a correlation of tests of the 
same nerve in many patients is necessary to de 
termme the nerve pattern After the division of a 
nerve electrical conductivity is rapidly lost In 
no case have wc been able to prove electrical 
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t Iff S ihostratiris methods ol rseuroeihsphy formerly 
advocateil (hat have been found as a rule to be useless 
a Nerve grafting fi suture by nerve flap formation e 
nerve suture by substitution or lateral implantation into 
an adjacent undivided nerve None of these methods 
should be used 

conduction through a nerve or nerve bundle 
when the continuity of the nerve bundles was not 
evident to the naked eye Thus while it might 
be thought that nerve fibers invisible except by 
microscopic examination would frequently be 
present and conduct electrical impulses through a 
neuroma or other fibrous area lyint m the nerve 
trunk m none of our observations did this 
occur Nerve bundles that show no macroscopic 
evidence of interruption may fail to give the 
eicciricalconduction reaction but in no case where 
there was macroscopic evidence of interruption 
was there ekctric-al conduction In other words 
careful inspection of an injured nerve gives 
much more reliable information as to the degree 
of injury the progno*:!* and the treatment than 
electrical tests In determining the topographv 
of an undivided or very recently divided nerve 
or the function of a branch or bundle the 
electrical tests have value To indicate the re 
generation of the nerv e the electrical tests so lag 
behind the sensory and voluntary motor return 
that stimulation of the exposed nerve rarely will 
reveal more function than the patient can demon 
strate voluntarily in the pre operative examma 
tions 

heurolysis The simplest operation for the m 
terruptiOR of conductivity in a nerve is that to re 
licve compression from without The nerve may 
have been strangulated id scar tissue or com 
pressed through fibrosis callus, bone fragments 
or foreign bodies In one of our cases a Lane plate 
had been screwed to the humerus over the mus 
culospiral nerve As a rule access to a nerve 1 
obtained by freely excising the old scar The 
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Fig 6 Illustrating the normal elasticity of peripheral 
nerves The inlnnsic blood vessels where nerves pass 
around )o\nts ate tortuous permitting elongation when 
the joint IS flexed Ulnar nerve behind internal condyle 
showing normal tortuous vessels 

nerve is first exposed both above and below the 
point of injurj , is carefully freed through thearea 
of compression, injurj to the nerve trunk or im 
portant branches being avoided, placed m a soft 
vascular bed, and the vv ound sutured In these 
cases v\e make it a rule to split the nerve sheath 
to relieve tension, and to be sure that the con 
tamed bundles are uninterrupted, so that a sbght 
hersage has usually accompanied the neuiol>sis 
The nerve is carefull> isolated from adjacent bone 
b> mterposmg muscle or by burning the nerve 
trunk in a muscle or m an intermuscular plane 
No drainage of the wound is required Causalgia 
often IS at once relieved b> the operation, and the 
patient ma> notice an improvement in sensation 
sev eral daj s after operation What seemed like a 
paradoxical, almost complete return of sensation 
3 day s after suture of the peroneal nerv e in one of 
our cases, was due to the associated neurolysis of 
the musculocutaneous branch which had escaped 
div ision 

Neurolysis may be required after nerve suture 
to relieve compression that is preventing regener- 
ation In two of our cases it was found that 
forming callus led to compression of the nerve 
after suture In a third patient, evidence of re 
generation rapidly followed after we removed 
sutures and divided the fibrous sheath at the 
point of a former nerv e suture From this simple 
operation of neuroly sis 8o per cent of our patients 
improved within a few months Thirty three per 
cent w ere markedly improv ed in from 4 to 8 weeks, 
and some had a complete restoration of function 
as earh as the fifth week 

Hersage, combing or the disassoctation of the 
fibers of peripheral nenes Hersage was advo- 
cated m 1Q07 ‘ It IS employed when conduction 
IS interrupted bv conditions within the nerve 

iCilicixk. \*m t9oj 



Fig 7 The ulnar nerve on flexion of elbow showing how 
the vessels of the sheath lose tortuosity from the normal 
stretching of the nerve 

sheath not sufficiently severe to require excision 
of the diseased segment w ith end to end suture 
Compression from thickening of the nerve sheath, 
mtraneural exudate, limited fibrosis and certain 
neuromata m continuity are thus treated The 
term has been applied to a variety of operations 
ranging m extent from the splitting of the sheath 
with one or two slight incisions m the nerve, to a 
thorough disassociation of fibers throughout the 
area of disease bv which the rounded nerve is 
transformed into a ribbon of very fine free fibers 
m continuity with the nerve trunk Wc have 
followed our origmal technique * “The neurolysis 
IS intended to permit the escape of exudate from 
within the nerve sheath, to reduce pressure upon 
indiv idual nerv e fibers, to free axis cv Imders which 
have become useless through entanglement in 
scar tissue, to facilitate the formation of new, or 
the restoration of old nerv epaths, and to stimulate 
desirable trophic changes m the nerve trunk A 
free longitudinal incision of the nerve sheath is 
made The sheath should be dmded, if possible, 
well beyond the limits of the lesion The nerve 
trunk IS then lifted upon one or two fingers or 
suitable blunt hook held taut, and the nerve 
fibers carefuUv separated from each other by 
means of a small, sharp tenotome Care is taken 
to divide as few nerve fibers as possible, although 
It IS aimed to separate freelv the nerv e bundles 
from each other As the operation proceeds, the 
nerve is transformed from a rounded cord to a 
flat nbbon like band of separated fibers If 
acalncial tissue is encountered in the nerve 
trunk, the «teparation of the fibers is prolonged 
along straight lines dividing the scarmtomultiple 
parallel threads of tissue During the operation 

*D)susocialioii Aaa.Sufg 1^7 xlvi 686 
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I ig 8 Illustratirig positions used in oiercoming gaps 
in peripheral nrne# The length of gap (hat ma) be 
overcome is indicated 

It la important that the nerve be handleij gentl) 
be not subjected to strong traction and that the 
knde be suiBcientH sharp to separate without 
unnecessanlv pulling tearing or bruising the 
nerve fibers This rather severe operation 
usualU does not increase the previous anxsthesia 
or paralvsis In a small number of cases there 
has been a surprising restoration of function 
appearing within a few dajs after operation 
Uliile improv ement often follows after the hersage 
of an almost total traumatic fibrosis or fibrous 
neuroma of a nerve the improvement is iarel> 
complete, and in such cases partial or complete 
resection of the nerve with suture is to be pre 
ferred \\hen evidence of regeneration does not 
appear within a reasonable time after nerve sut 
ure we would strongly advocate cvploration and 
limited hersage of the area Ue no longer isolate 
the hersaged nerve b> fat or fascia transplants 
but prefer to leave it m a normal vascular bed 



Fig 0 \ cap of 4 centimeters in the median nerve may 
be overcome b> flevion of the wrist alone 

\<}irorrhijphy or the suture of a divided nerve 
should refer to but one method, namel> an ac 
curate end to-end suture Suture i distance with 
citgut <ilk or other material with or without 
conducting lubes of Cargile membrane fascia 
hardened arterial wall or other substance mark 
the biearre fantastic stage m the evolution of the 
suture of nerves as do also substitution sutures 
nerve flap formation and lateral implantations 
These procedures should promptI> be erased from 
our surgical textbooks 

After a nerve has been divided, no other method 
compares m results obtained with those from 
the simple end to end approximation of the 
freshened nerve ends bj interrupted sutures of 
verj fine silk in the nerve sheath If the sutured 
nerve is now placed m an aseptic vascular bed 
there is a strong tendency forregenerativ e changes 
to follow An intermuscular plane is the normal 
and best location for a sutured nerve 

Gap The chief technical difficulty in suturing 
a divided nerve lies m the distances separating 
the freshened nerve ends Gaps of 8 or lo centi 
meters have repeatedly led to inadvisable and 
often useless operations because the surgeon was 
not familiar with the simple principles that en 
able large gaps to be overcome Long bones have 
been needlessly resected and nerve grafts giving 
no return of function frequently inserted when 



BABCOCK TECHNIQUE FOR OPERATIONS ON PERIPHERAL NERVES 369 



end to end suture without undue tension wns cn 
iirelj feasible We should sltndardize the maxi 
mum gaps m diNided ner\es that safcK ma> be 
overcome b> suture in association with the lech 
meal methods for overcoming those gaps so that 
a su^con maj, on ascertiming the length of gap, 
instanll} determine the necessarj operative pro 
cedure The gaps we have closed are much 
longer than those elsewhere given and have 
aroused the erroneous impression that the nerve 
must be unduly stretched or traumatized Gaps 
are overcome m five wa>s, as follows 
i By the normal slack and elasticity of the 
nene trunk It has not been appreciated that 
nerves have a well marked elasticii>, stretching 
and contracting as joints are moved Evidently 
this IS greater than the elasticitj of the accom 
panving blood vessels as shown bj the marked 
lorluosiU of vessels attached to nerve trunks in 
the \icinit> of joints which is largel> lost as 
normal movement puls the nerves under tension 
If anv of the long nerv es be sufficicntU freed, a 
gap up to 3 centimeters maj , bj the normal slack 
and elasticity be overcome without other pro 
cedure iverves, however, have a limited elas 
licit) and onl) short gaps arc to be closed hy 
stretching the nerve The distance gained is of 
course, directlv proportionate to the length of the 
nerve trunk liberated, and it is important to use 
long incisions and have ample exposure It is 
difficult to conceive of a trained surgeon so bru 
tallv stretching a nerv e as to rupture its fibers or to 
protluce «econdarj degeneration m the ganglionic 
cells The instruments used for holding nerves 
should be so delicate that thev will tear from the 
nerve before dangerous tension is exerted 
a Flexion and extension Flexion of the wnst 
alone will overcome a gap of 4 centimeters m the 


median or ulnar nerves flexion of the elbow, a 
gap of s centimeters m the musculospiral or 
median nerves Acute flexion of the knee will 
overcome a gap of S centimeters m the sciatic 
or popliteal nerves, dorsiflexion of the foot 4 
centimeters, m the anterior tibial nerve, extension 
of the elbow adds i or 2 centimeters to the ulnar 
nerve, h)perextension of the thigh 2 centimeters 
10 the sciatic nerve, extension and abduction of 
the foot 4 centimeters to the posterior tibial 
nerve 

3 Addiiciion — adduction or rotation of adjacent 
joints We have found that adduction of the 
shoulder alone giv es sufficient slack to enable one 
to overcome a gap of 7 centimeters m the muscu 
tospiral nerve, and somewhat shorter gaps m the 
other branches of the brachial plexus Rotation 
of the head to the opposite side giv cs r to 2 centi 
meters additional slack, m the cords of the bnchial 
plexus This may be increa'^ed b> raismg the 
shoulder on the side of operation 

4 Rerouting B) rerouting the ulnar nerve from 
Its position behmd the inner condjle of the 
humerus to the front of the elbow (an old well 
recognized procedure) and then flexing the elbow 
the distance the nerv e subtends maj be shortened 
7 centimeters B) rerouting the median nerve 
from Its deep position at the elbow ‘ to a super 
ficial position and then acutel) flexing the elbow , 
about 12 or more centimeters in slack is obtained 
B) unwinding the musculospiral nerve from the 
humerus and rerouting to the front of thehumerus 
the distance traversed bv the nerve is sWtened 
3 or 4 centimeters Rerouting is the most severe 
of the procedures u«ed, and should not be em 
ploved if simpler measures, will suffice With the 
musculospiral nerve, the damage to the branches 

* Surt czl Dotes josS 
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Fig 11 ri« I Fig 13 

I >g n Operation of rerouting median nerve below (he grasped b> forceps passed between the heads of theprona 
elbow to overcome a large gap \ large adherent neuroma torteres preparatory to withdrawal 
of Iheulnarnerveisshown m olvuig the lower third of the Fig 13 Rerouting median nerve The protmtal por 
forearm tion of the median nerve has been withdrawn from its 

Fig 12 Operation for rerouting median nerve con deepmuscular position at the elbow The upper mu cular 

tinued The neuroma and adjacent portions of the nerve branches interfering with displacement of the nerve at 
trunk have been freed from adhesions and the neuroma the elbow joint are shown 


supplvmg the biceps is such that it is an unde 
suable operation WTien rerouting a nerve it is 
desirable that the sheath be slit suilicientl^ from 
points where important branches of the nerve 
emerge so that the branches will strip back and 
leave the nerve at a higher level and will not be 



Fig 14 rvpedients used in liberating median nerves at 
the elbow The sheath overlying the muscular brandies 
0 and b of the mam trunk of the nerve is plit and the 
rnuscular branches stripped back so that the> are given 
off from the main trunk at a higher level The mam trunk 
IS liberated from the restraining branches b> the eapedi 
ents shown in 2 j 4 / and d In this wa> the median 
nerve is liberated at a point well above the elbow joint 
and may be brought to a subcutaneous position 


ruptured or interfere with the transposition of 
the mam trunk This is especiallj necessarv and 
somewhat di/Ecult with the median nerve which 
gives off a number of important muscular 
branches from its deep position just below the 
elbow Our postoperative studies indicate that 
regeneration occurs but is slower after rerouting 
and also that muscular branches maj be freel) 
stripped back, o as to emerge at a higher point on 
the parent trunk without interference with their 
function 

^ Elciigation of the time by a tuo or ihree stage 
operation In this at the first operation the gap 
IS overcome as far as IS possible and the nerve ends 
muted under moderate tension with the nerve 
at its greatest relaxation by sewing the neuro 
mata together or bj suttire d distance The nerve 
trunk IS then progressiv el> elongated bj gradually 
extending or otherwise moving adjacent joints 
^\^len sufficientl> elongated the nerve is again 
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exposed, the ends freed, the gap o\ercome and 
neurorrhaph> performed One such case occurred 
in our series in 1918 At the first operation a 
7 centimeter gap in the median, and an u centi- 
meter gap in the ulnar nerve were overcome in 
the arm Several months later when the forearm 
had been full> extended, an added gap of 10 
centimeters of the median and 5 of the ulnar 
were overcome wath end to end suture In this 
ca'ic the nerves had not been completel> divided, 
Lut had been raked longitudmall) b> d bullet 
traveling parallel with their course and the 
operations enabled us to resect a total of 17 centi 
meters of the median and 15 centimeters of the 
ulnar nerve with end to end suture This opera 
tion rarel> is required 

Table I shows the maximum gaps found m our 
series In no case was it impossible to overcome 
the gap, jet because a technique had not been 
developed, in an early case of the senes, to cor- 
rect a 10 centimeter defect in the median nerve, a 
graft was used 

I Inar nene In the forearm we have found 6 5 
centimeters the maximum distance between the 
nervi ends that may be overcome without re- 
routing or liberating the nerve above the elbow 
This represents the sum of 4 centimeters obtained 
b> stronglv flexing the wrist, 1 centimeter bv 
Ijperextending the elbow and i 5 centimeters 
from the normal slack and elasticity of the nerve 
In any gap of 5 centimeters or over the freeing of 
the brachial portion of the nerve or rerouting 
should be considered By rerouting the nerve to a 
position in Iront of the elbow and freeing the 
nerve above the elbow, 6 or more additional 
centimeters may be obtained, enabling a gap of 
over 12 centimeters to be overcome 

In the upper arm 5 to 7 centimeters may be 
gained from the brachial pkxus by adducting the 
arm and 2 to 3 centimeters from the normal 
slack and elasticity of the nerve, with 2 centi 
meters from hyTierevtcnsion of the elbow , making 


TVBLE I— -MAMMUM GAPS AFTER RESECTION 
OF NEUrOMATOUS AND FIBROUS NERVE 


ENDS FOUNDIN 6lO CASES OF NERVE INJURE 
mariniMm ja/>s t;t pcrtplieral ner es expressed 
tn ccnlimcters in ^hich evd to end suture ts possible 
BysUc^and Dyjoint By 

el Ucity fXT'ilion recot tmg Total 


Brachial plexus i 3 

Kadialtn arm 3 

Kadial m forearm i 3 

Ulnar m arm 3 

Ulnar m forearm i ^ 

Median inarm 3 

Median in forearm 1 3 

‘'ciatic 3 


3 7 11*^ 

7 S IS 

S-4 lojf 

7 6 16 

5 6 

S 7 15 

4-3 14K 23 

3-S 14 



PiR 1 $ Rerouting the median nerve continued 
The freed proximal end of the nerve is placed anterior to 
the muscles of the forearm The intrinsic blood supply of 
penpheral nerves permits large areas to be separated with 
out secondar> necrosis 

Fig i6 The median nerve is given a thin muscular 
covenng by uniting the radial edge of the paltnans longus 
to the ulnar edge of the flexor carpi radialis 

a total of g to n centimeters without resort to 
transposition of the nerve m front of the elbow 
Six additional centimeters are obtained if the 
nerve is rerouted, making a total possible gam of 
15 to 17 centimeters 

Median nene In the forearm, gaps up to 8 5 
centimeters ma\ be overcome bv acutelv flexing 
the WTist and elbow and by the normal slack and 
elasUaty of the median nerve In 1919,^ by a 
method of rerouting, we found it possible to over- 
come gaps of surprising length This operation 
enabled us to correct by end to end suture the 
largest gap we have met m practice, le , 15 5 
centimeters, while in the adult cadaver we have 
closed a gap of over 20 centimeters, 4 centimeters 
by flexion at the wrist, i $ centimeters from the 
normal slack and elasticity of the nerve, and the 
remaining 14 centimeters by the rerouting and 
acute flexion of the elbow In overcommg these 
gaps m the forearm, the nerve is exposed 
from the hand to a point well above the elbow 

‘Babcock. Neuro Surgical Exchange 1919 May i 
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PiR 17 Illustrating steps in the operat:on for rerouting 
median nerve showing additional slack tsIiKh is gained 
flexion at the wn t and elbow joints 

The proximal end is liberated and withdrawn at 
the elbow Irom beneath the deep flexor tntiscles of 
the hand and fingers through Us tunnel between 
the heads of the pronator teres 
The muscular branches given off below the 
elbow to the pronator radii teres the flexor carpi 
radialis and the flexor digilonim profundus are 
now caused to leave the mam trunk at points 
well above the elbow b> divnding the ox«tl>ing 


sheath and carefully separating the branches 
from the other nerve bundles to a «ufficienllv 
high point abov e the elbow to a\ oid tension w hen 
the nerve ts transplanted The mam trunk is 
unthreaded through the loops that are produced 
in this process If carefulK done the muscle 
supplied bj these splii-ofi fibers retain the power 
of voluntary contraction aflcr the operation The 
diseased ends of the nerve are now resected laid 
upon the superficial muscles of the forearm and 
end torrid apposition and suture attained b\ 
acutel> flexing the elbow and wrist The edge of 
the palmans longua is then united to the flexor 
carpi radiabs over the nerve and the skin and 
suLcutaneous hscia carefullv sutured The oper 
ation IS based on the much shorter arc subtended 
with the flexed elbow when the median nerve is 
transplanted from its normal deep to a super 
ficixl pwlion )ust below the elbow 

In the arm as with the ulnar nerve 5 to 7 cen 
ijmeifrsoJs 3 ackma> be obtained from the brachial 
plexus b) adducting the arm and elevating the 
shoulder 2 to j centimeters b> the normal slack 
and elosticit) of the nerve and 5 centimeters bj 
flexion of the elbow joint withour rerouting a 
total of to 15 centimeters Obviously there 
routing or iransplanung of the median nerve in 
the forearm to ov ercome defects above the elbow 
ts not practical without division of muscles or of 
important nerve branches 

Bradna} pkxus By tuning the head toward 
the opposite side elevating the shoulder and 
carrvmg the arm forward in adduction gaps up to 
10 centimeters m the brachial plexus mav be 
overcome 

icM/ic nene Uilh this large nerve we have 
closed a gap of ij centimeters Two centimeters 
are obtained by hypcrextension of the hip j 
centimeters from the normal slack and elasticity 
of the nerve and 8 centimeters bv acute flexion of 
the knee Bv a more extensive liberation of the 
nerve toward the pelvis and below the popliteil 
SfXce aslightl) greater distance may beovcrcome 

Interior Qttd posterior hbial ner'C By using the 
slack obtained by liberating the lower portion of 
the sciatic and popliteal nerves and by flexing the 
knee 6 centimeters may be gamed for the anterior 
tibial and 8 centimeters for the posterior tibial 
nerve plus i or 2 centimeters from the normal 
slack and elasticity of the nerve Mith the 
additional distance of 4 centimeters gamed bv 
dorsiflexing the foot for the anterior or plantar 
flexing and adducting the foot for the posterior 
tibial nerve it is evident that a gxp of from 13 
to 15 centimeters long may be obliterated m 
these nerves 
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Tiff :8 Illustratins method of obtaining slack m the 
brachial plexus The arm is adducted the shoulder ele 
\ated ana the head turned toward the opposite side civing 
a slack of 7 to 9 cetvtimeUra in the plexus of the adult 

Radtal {musculospiral) iienc A slack of 7 cen 
timetcrs is produced m the upper end of the 
musculospiral ner\e bj carr>ing the arm forward 
close to the chest This slack is not evident until 
the nerve is gcntl> liberated from its attachments 
as It winds back of the humerus after leaving the 
brachial plexus In the lower arm, 5 centimeters 
'idditional ma) be obtained b> acutelj flexing 
the elbow and adding 2 to 3 centimeters for the 
normal slack and elasticitv of the radial nerve in 
the arm, it is evident that end to end suture is 
possible with a defect of 15 centimeters It is 
difTicuU to conceive of a defect of more than 15 
centimeters in the radial nerve of the arm without 
<lcstruction of the arm, and the few centimeters 
addition'll that ma) be gamed bj rerouting the 
nerve to the inner or anterior face of the humerus, 
should rarelv be nccessar) In one instance we 
rerouted the radial nerve to the inner side of the 
humerus before discovering the abundant slack 
to be obtained at the shoulder In this case 
It was verv difiicult to transplant the nerve 
from the back of the humerus without damaging 
important muscular branches In the forearm 



defects m the radial nerve and its branches up to 
105 centimeters ma> be overcome by flexion at 
the elbow, extension of the WTist, and taking up 
the normal slack in the nerve 
TECHNIQUE 

The overcoming of large defects in peripheral 
nerves for end lo-end suture is only possible 
when certain expedients are used The surgeon 
who operates with a limited exposure is doomed 
to failure Very long incisions are necessarj, and 
if possible, thej are so planned as to include the 
excision of old scars An incision even from the 
shoulder to the wrist may be made, and after 
accurate closure of the skin and subcutaneous 
tissue leave a fine linear scar Through the ex 
cision of the previous deforming cicatricial 
tissues, the liberation of adhesions, the mobiliza 
tion and replacement of muscles, a marked cos 
metic as well as functional improv ement is usual 
despite the length of incision used An exception 
must, of course, be made in patients with a tend- 
enc> to keloid formation 

The nerve is \er> freel> exposed well above and 
well below the site of injurj and then followed 
into and liberated from adhesions and scar 
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Fig 20 Musculo«piral ner\e exposed Ixlnfcn ih» 
heads of the triceps 

HaMug determined b> exploration the amount of 
resection of the nene ends necessary to obtain 
well formed fasciculi the gap that will remain is 
measured and the expedients neccssarx to enable 
end to end union computed To take ad\-antige 
of the normal slack elasticity and the relaxation 
produced bj joint moxement the nerxe must 
careful!) be released from its adjacent attach 
ments If the ner\e passes through or under 
important muscles these are not duided but 
the nerve is mobilized b) smooth round ended 
SCI sors or hemostatic forceps which are passed 
along the nerve and gentl) opened until the 
nerve may be slid m the canal as careful traction 
is made on it To obtain the full effect of flexion 
or other position at joints it ma) be desirable to 
place the nerve in a more superficial position 


and to divide partially an overlvmg annular or 
other restraining ligament If the movement of 
the nerve is restricted b\ important branches 
the e should be mobilized ns prev louslv described 
Pitience gentleness ample exposure and accu 
rate anatomical knowledge are most important 
/ icoiitd make it a rule to u.hich there are rare 
eicepftotis If the gap tn an important penph 
cral ttcr-f cannot be overcome uithout Mr"c 
grafting or resection of boue^ then the part a ill be 
Uund so dtsorgam cd that a iicr~c suture aill 
be useless and unnecessary As a corollarv ‘ A 
graft or bone re ection to enable nene suture 
usualH indicates that the operator has faded to 
use the full resources of his art 

Withalionv ankvlosis a fracture involving the 
joint or an arthriti end to end suture mav be 
impossible without involving the associated 
lesion •k loss of nerve function mav be preferable 
m rare ca cs to n disturbance of the bone or joint 
condition and the surgeon mav compromi e b) a 
probablv ineffective nerve graft The importance 
ot an earlv union after the division of a nerve is 
recognized Uith chronic infection of soft tissue 
or bone thedelav o/manv months for healing to 
occur and three or more months after healing for 
anv latent infection to subside ma) lead to 
serious or permanent degenerative change m the 
nerve Peripheral nerves with their pecial m 
triiisic blooii suppK re ist infection better than 
manv other ii sues and to av oid a harmful delav 



1 ig ii Illu iraling the slack of , centimeters obtained 
IQ the musculo pirat nerve bj adduction of the arm 
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Fig 22 Neurorrhaphj ETploration of a neuroma in 
contmmt> The centra\ portions (s) show on s*^tion com 
plete fibrosis At 3 and 6 the trunk is enlarged and h>alme 
At points 2 and 7 a nerve bundle is found The transverse 
sections are continued a sharp razor being used until 
normal brush like ends with absence of fibrosis ate found 
at I and g at which points the neuroma is excised 

we have sterilized the suppurating wound with a 
solution of zme chloride as ehewhere described,' 
operated on the injured nerve and have se- 
questered It in, or between healthj muscles In 
one such case with unumted fracture and ex- 
tensive suppurative osteom} elitis of the humerus 
following gunshot wound, regeneration with re 
turn of power to the brachiotadiahs and exien'ors 
of the hand, occurred wathin the usual time and 
there was no evidence of irritation or infection of 
the sequestered and sutured musculospiral nerve 
With insufficient adjacent healthj soft tissue to 
surround the newlj sutured nerve, as with a de 
structive arthritis, it mav be impossible to pro- 
tect the nerve and delaj until the infection is 
ov creome is necessarj 

Ncurorrltapliv In suturing a divided nerve, 
the ends are sliced back to a point where nerve 
bundles may be recognized ev erywhere within the 
sheath The ends are trimmed square and accu 
rattl) united Usually after an old injury, the 
nerve ends are found bulbous or neuromatous, 
especiallj the proximal end On section, the 
bulbous ends ate found to he fibrous, and 
give no gross evidence of fasciculi Next to the 
fibrous zone is an area in which the nerve bundles 
are apparent, but are cedemalous or hyaline and 
fused together, and the diameter of the nerve jsm 
crea'sed This area of chronic neuritis may be 
very short or may extend a considerable distance 
along the nerve Distal to the zone of injurv, 
both above and below, normal appearmg nerve 
bundles are found The bundles are discrete, not 
fused, and on section separate slightly from each 
other and project from the cut surface, giving a 
stubby brush end appearance The nerve trunk 
may be sw ollen and larger than normal and hav e a 

‘Bibcock Tbeimmea;»le»t«ilii4Uon of wounds J Jim M Ass 



Fir 3 Illustrating the reaction in peripheral nerve 
trunks from suture material / Sciatic nerve united b> 
suture d dtstaiue with a large braided silk suture 5 months 
before No reactionarv degeneration of the nerve has 
been produced by this large non absorbable suture which 
was introduced when the wound was debnded for gunshot 
injury m France s, Showing pockets of liquefaction and 
absorption m the median nerve from a neurorrhapbv with 
chromic catgut performed 4 months before The wound 
was free from infection and while no abscesses were pres 
ent the sutures have produced marked destruction 01 the 
nerve ends 3 Fine black silk sutures uniting the median 
nerve shown after $ months Absence of destructiv e action 
upon the ner. e is evident Catgut should not be used 


slight yellowish tinge from fatty degeneration 
The firet fibrous zone bars the downgrowth of 
axons, and should be excised freely Regenera 
lion may take place through the second zone, and 
when there has been a widespread neuritis, it may 
be the only portion available for suture \VhiIe 
we have selected by preference the more normal 
third zone when the length of the gap did not 
preclude, the influence of the chronic neuritis of 
the second zone on regeneration has not been fully 
determined The degree of neuritis at the point of 
suture with the degree of hyalme change in the 
bundles, and the diameter of the nerv e trunks and 
nerve ends in millimeters should be recorded If 
there has been a marked neuritis, and regeneration 
IS not evident in a reasonable lime, reoperation, 
excision, and resuturealwaysshould beconsidered 
The adjacent liquefaction necrosis and marked 
leucocytic infiltration produced by catgut is such 
that it should not be employ ed for nerve suture 
In Figure 23 the pockets of leucocytic mfiltra 
tion, liquefaction and absorption about five 
chromic catgut sutures are well shown The cat 
gut had been introduced several months previ 
ously No other evidence of irritation was found 
about the healed nerve In contrast we found no 
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I ig 24 \er\e clamp for holding peripheral nerve dur 
ing suture The nerve end are transfixed by a very fine 
needle or steel pins and are gradually brought together as 
th nerve is freed The clamp greatlj shortens the time 
for suture and prev enls displacement and disorientation of 
the nerve ends 

such local reaction about either fine or coarse 
sutures of silk that had been introduced in nerves 
That chromic catgut is occasionalH so harmful is 
enough to banish it as a nerve suture Especiallj 
undesirable mvv be the zone of degenerative re 
action produced bj the transfutitig suture used 
in the technique of Cosset The argument that a 
transfixion la necessary to prevent cupping of 
the nerve ends and a failure of opposition of the 
central fasciculi has little practical basis On the 
operating table we found little tendency toward 
a central cupping after suture of the nerve sheath 
alone and a central separation of i or 2 milli 
meters filled b> aseptic blood clot is no bar (0 the 
down growth of neuraxes and ma> even he an 
advantage m better permitting the down growing 
axis cvlinders more accuratclv to select the nerve 
bundle into which thc> properly should advance 
\ light contact of the nerve ends is to be pro 
ferred to 3 tight suture by which the nerve bundles 
are turned back or driven past each other 
Fine black sewing silk from No 0000 to sue A 
of good quality is sufficiently strong to suture the 
largest nerve and if aseptic produce very little 
reaction U e prefer many fine sutures to a few 
coarse ones Fine arterial suture, however is too 
delicate to suture any but the finest nerve 
branches A straight No 10 or u bead threading 
needle of short length as is used in arterial su 
ture, is preferred a mosquito hiemostatic forceps 
being used as a needle holder 1 be sutare pene 
trates the sheath but not the nerve substance and 
the number of sutures emploved vanes from 4 for 
a small nerve like the musculocutaneous or m 
ternal saphenous to from 20 to 35 intemipled 
sutures for a large nerve like the sciatic In su 
tunng three or four guide or location sutures are 
introduced at nearly equidistant points and then 
a sufficient number of mtermediate sutures to give 
sufficient support Intraneural suture is not very 
feasible or desirable Care is taken to keep the edges 
of the nerve sheath everted so that no portion will 


be mterposed between the fasciculi (Figure 24) 
The suturing IS greatly facilitated by usinga nerve 
clamp (Figures 24 25 26) which orients and holds 
the ends accurately together, facilitates the ro 
ration of the nerve during suture and relieves 
the early sutures of tension ‘ If undue force is 
used in attempting approximation by the clamp 
the delicate holding pm will tear out or the nerve 
will be distorted WTiile the instrument removes 
all slack under light traction it will not injuri 
ously elongate a nerve As the nerve is freed the 
slack IS taken up by tightening the instrument 
and the full effect of position and liberation of the 
nerve instantly shown The union following su 
ture of a nerve rapidly becomes strong not so 
much from the early end lo-end union ns from the 
adhesions that quickly form to adjacent muscles 
and other soft tissues In a sutured sciatic nerve 
re examined 20 hours after suture we found such 
firm fusion with the adjacent muscles that the line 
of union showed no strain when moderate force 
ivas applied to extend the knee In this case 
soon after end to end suture for a iz centimeter 
gap the patient had extended the thigh and we 
believed had torn the nerve ends apart In a 
second case when the ward surgeon forcibly ex 
tended the elbow 2 weeks after suture fora long 
gap m the median nerve the adjacent adhesions 
were so strong that the nerve ruptured above 
but not at the suture line The fusion with ad 
jaceni (issues is so marked that we have found it 
difficult to Isolate a nerve trunk a few weeks after 
operation In time the adhesions become less 
marked A sutured nerve will not remain under 
tension it will elongate or the line of suture give 
way Elongation without damage to conduction 
rapidly occurs Recall for example the very 
marked elongation of a -sensitiv e «ev enth nerv e by 
certain rapidlv growing subtentorial tumors with 
out facial palsy 

Elongation of a nerve after operation The nerv e 
IS caused to grow longitudinally after operation 
b\ graduated and progressive movements of ad 
jacent joints The range of movement of the 
joint 15 increased two degrees on a measured arc 
each dav beginning 7 days after the operation 
Thus if It has been necessary to flex the elbow to 
an angle of go degrees to obtam end to end suture 
of the median nerve on the seventh day the re 
straint is so loosened as to permit movement to 
92 degrees on Che eighth day to 94 degrees and 
45 days later the elbow should be straight or at 
180 degrees This arbitrary rule which we adopted 
6 years ago has in practice proved entirely safe 
As would be expected the regeneration will be 

B bcock A e I mp J Vm M A 19 g lu ill 
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slower when the ner\e h'\s lo elongate as well as 
to regenerate 

Cansalgia ma) be due to adhesions, to com 
pression, to a neuroma terminal or in conlmuitj 
or to a neuritis A neurol>sis, hersage, or e\en a 
resection and suture maj be necessarj In neuritis 
a diN ision of the sheath and limited hersage is use 
ful In one marked case with in\olvement of 
the sciatic, the nerve had been injected with 
alcohol several times without relief, but the pain 
prompll> subsided when an overlooked neuroma 
in continuit> was excised and the ends sutured 
With partial division or obstruction in a nerve, it 
IS wise to split off the injured from the function 
ating fasciculi and to do a partial or measunug 
uorm suture as indicated in Figure 28 

A knowledge of the nerve pattern, Figure i, 
isjuseful m partial suture and al&o in locating 
a partial obstruction For example in a case 
of paralj'sis of the flexor carpi ulnaris* onl>, 
the roentgenogram showed a minute shell frag- 
ment in the region of the ulnar nerve near 
the elbow As fasciculi for the flexor carpi 
ulnaris run in the anterior mesial segment of the 
nerve, (Fig i), in this case there was reason to 
believe that the fragment was imbedded m the 
anterior inner quadrant of the nerve, precisel> 
where it was found at operation A study of 
(he nerve pattern aho ma> be of value in local 
ing the position of the fasciculi that are blocked, 
where there has been 1 partial return after per- 
forming suture 



1 ig 26 The neuroma has been removed The nerve 
en«^^ accural e!> apposed b> closing the nerve clamp arc 
in position for suture The under surface of the nerv e is 
exposed by rotating the clamp 

The speed of regeneration down a nerve from 
the line of suture is about 1 millimeter a day or i 
inch a month The dow-ngrowth of certain sen- 
sor) neuraxes is more rapid, so that deep pressure 
tingling (Tinel’s sign, a pms and needle sensation 
where the skin over the nerve truni is lapped 
distal to the injurj) is m advance of the pain, 
tactile sense, and motor return, and usuallj m 
dicates that they will follow in some degree at 
least If no ev idence of regeneration has occurred 
after twice the normal period of time has elapsed, 
the nerve should be re explored by operation For 
example, the radial nerve has been sutured 100 
millimeters (4 inches) above the belly of the 
brachioradialis Normal!) in 4 months, or 100 
da)s, faint voluntar) contractions of this flex 
or should appear If, despite appropriate sup 
port to maintain relaxation of the affected muscle 
and massage, no voluntar) contraction appears 
after 8 months, we would re explore the area of 
suture, free the nerve cord, remove sources of 
pressure, split the nerve sheath through the 7one 
of anastomosis and withdraw any visible sutures 
We hav e seen a v er) rapid return of function after 
such secondar) operation Pressure from scar, or 
newcaCus, irritation from sutures, or other foreign 
bodies, evidence that the nerve ends were not 
sufficienll) resected to remove all fibrolic or de 
generative tissue, or, actual sepantion of the 
nerve ma) be found In our senes, if the divided 
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Hg »7 Methods of nerve uture i faulty method of 
suture of the nerve sheath productng inversion so that the 
sheath lies in the line of gfowmjf neuraees : proper 
method of suture of the sheath with fine silk produ me 
eversion I or 3 miliimcter separation of the nerve end 
IS desirable to facilitate orientation m the downgrowth of 
neurates 3 Neuroma m continuity shonmgstep resec 
tion without complete division of the nerve This method 
enables any residual function of the nerve to be conserved 

Rcrte v\a» sutured tMthin i jearfrom the time of 
injur> and there uas no evidence of regeneration 
after the stated interval etploration invartablj 
gave a reason While earlv nerve suture K desir 
able a suture i }(.ar or more after the mjur> al 
though less promising should as a rule be tried 

The results after operation upon nerves wilh a 
simple function as the musculospiral or posterior 
tibial are ol course much better than those upon 
nerves of complex function such as ulnar and 
anterior tibial Possibly man> of the parti il re 
suits reported are due to technical errors as failure 
to match the nerve bundles m the end to end 
apposition degenerative area in the nerve pro 
duced b> catgut or transfixion sutures failure to 
remove all neuromatous or degenerated tissue an 
associated neuritis muscle fibrosis or other cause 
In two instances ineflectiv e operation had resulted 
because performed for a lower and minor lesion 
while the major and higher nerve lesion had been 
overlooked 

SUlIilVBV 

I It Is desirable that the technique for opera 
tions on peripheral nerves be standardized not 
only to gne the patient the greatest benefit from 



Tig iS flliistraling method of suture for neuroma m 
continuity / Nerve with branch before injur> * a 
Nerve trunk with neuroma in continuity b Separated 
branch with terminal neuroma n 3 Illustrating section of 
neuromatous tissue Branch showing at r 4 Measur 
ing worm type of suture with union of branch c to the 
distal end of the nerv e 


the operation, but to provide a uniform basis for 
evaluating and comparing the results from explo 
ration neurolysis hersage and suture 

2 An exploration should include the contents 
of the nerve sheath Neurolysis also should in 
dude the opening of the nerve sheath hersage a 
careful disnssocntion of the nerve fibers through 
out the field of injury neurorrhaphy an end to 
end matching of nerve bundles the approximation 
being b> fine silk introduced in the sheath only 
Without transfixion of the nerve and without the 
use of catgut or other exudate producing sutures 

^ A sutured or injured nerve should be placed 
m 0 normal intermuscular plane or buried m living 
muscle Insulation of the section of nerve from 
adjacent sources of blood supply by cargile mem 
brane arterial tubes or tissue transplants not only 
interferes with the nutrition of the damaged 
nerve but invites injurious local exudative re 
action and absorptive processes 

4 Nerve grafting to bridge defects m penph 
eral nerves should be considered useless and 
unnecessary and as such should take its place 
with such discarded operations as suture a 
dtslance substitution md flap formation 
As a rule the operator who resorts to nerve 
grafting should realize that he has probably failed 
to do w hat could have been done tha t hehas failed 
to avail himself of the full resources at his com 
mand If it is impossible to bring together and 
suture divided nerve ends then the hmb usually 
will be found so disorganized that suture would 
be valueless 

5 Caps much longer than heretofore thought 
p(»sible may be closed without undue tension bv 
end to end suture 




SCHULTZ BILATERAL RESECTION OF MANDIBLE FOR PROGNATHISM 379 


BILATERAL RESECTION OF THE JIANDIBLE FOR PROGNATHIS}!* 

By LOUIS SCHULTZ M D Chicago 

From the Department oJ Oral Surgery Uiu«rsit> ofllhnoi 


P ROGNATHISM {pro m front of, gnatlios, 
jaw) IS a comprehensn e term used to define 
\anous malformations of, or malrelations 
betueen, the upper and lower jaw Moorehead 
and Dewe> (13) differentiate between phjsiologi 
cal prognathism, an ethnological peculiarit> , m 
which both jaws protrude, but there is normal 
occlusion of the teeth, and pathological prog- 
nathism charactenzed b> protrusion of but one 
jaw and b> abnormal occlusion of the teeth The 
latter term includes facial deformities distm 
guished b> a retrusion of either jaw wnth a real 
or onij an apparent protrusion of the other It 
also includes cases in which one jaw is normal 
the other protruding and finally cases of “open 
tite wnth occlusal relation between the molars, 
sometimes the last molars onl), all other teeth 
failing to meet 

For the sake of conciseness, this article is 
limited to the t>'pe of prognathism for which I 
operated, m the report of which I am descnbing 
and illustrating the technique used This relates 
to a normal upper jaw with a protruding mandible 
and open bite These cases are rare — hence the 
literature is not abundant Yet, as Broph> (4) 
a>s when extensive the> belong to the most 
conspicuous and repulsive deforrmties of the face 
The etiology includes thumbsucking and simi 
lar bad habits in earl> childhood, enlarged tonsils, 
adenoids, mouth breathing, lack of dental care, 
especnllj that relatmg to the permanent first 
molars, resulting in a fault) bite This ma> in 
duce abnormal use of the muscles of mastication, 
the resulting stimulation causing overdevelop 
ment of the jaw and failure of normal formation of 
its angle Hereditj maj be a potent factor, so is 
alav ism The deformit) may be an expression of 
certain diseases, such as rickets, acromegal> , ere 
imism partial giantism etc , oritmaj be the re 
suit of trauma as when, after a fracture, union of 
milposed fragments is permitted Blair (3) also 
points out that contracting scars from bums on 
the neck and chin can greatl) deform the de 
veloping jawbone 
The diagnosis is made on sight 
The prognosis vanes Mild cases in >oung m 
dividuals usuall) can be successful!) cared for b) 
the orthodontist Certain adult cases can be cor- 
rected bv surgerv In such, the prognosis is good 
In others it is on!) fair 


Treatment relates to the use of appropnate 
orthodontic appliances, traction on the protrud 
mg chin at night b) means of a headcap and cbm 
strap when indicated In olderpatients however, 
after the bones have hardened, surgei) offers the 
onl) means of correction 
The first surgical operation on record for such a 
case was done b) Hullihen (ii) in 1848 

Babcock (2), of Philadelphia, has corrected this 
deformit) He did it b) section of the rami 
followed b) wanng the teeth m occlusion 

But to V P Blair of St Louis, belongs the 
credit of first conceiving the plan to correct such 
deformities bj shortening the bod) of the man 
dibleb) bilateral resection Heproved thesound- 
ness of his concept b) successful!) performing 
the operation, making all interested surgeons his 
debtors, an obligation which I freel) acknowledge 
His operation consists m removong a suitable 
section in the second bicuspid region on each side 
and adjusting the anterior segment to the pos 
tenor ones The) are immobilized by vvinng the 
fragments together and the lower teeth are fas 
tened to the upper ones either b) wnnng or b) an 
appliance cemented to the teeth He has per- 
formed this operation more often than an) one else 
Harsha (9, 10), of Chicago, m 1912 reported a 
case which he corrected b) removing sections 
from the bod) of the mandible at the angle, pre- 
serving the nerv e 

Gilmer (8), of Chicago, m 1915 reported a case 
of upper retrusion with lower protrusion He 
removed sections at the angle reducing the en 
larged mandible to normal size and secured an 
ideal surgical result He does not state whether 



Fig I Photograph of patient before operation 
>R<»dbeforetbe Chicago MedcUSoCKty May *6 igjS 
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or not this was followed bj an orthodontic cor 
reclion of the rctruded maxilla but if it was it 
must ha\c resulted in a perfect profile 
Aller (i) resected a V shaped piece in the 
second bicuspid region on each side intra orall> 
with good result 

Gessner and DeVerges (7) rcporte<l a case 
done under local anssthesia after Biair s method 
With a metacarpal saw sections were made 
through the bicuspid sockets and the reduction 
of chin and anterior teeth accomplished 
Pichlcr (is) mentions Blair and others who 
operated on similar eases and comments on their 
technique He operated under local anaislhesn 
conducts c Dpe doing a submucous resection 
rioris (6) of Hamburg reports a ease success 
fulK done b> Kuemmcll The deformitj was 
corrected bv a unilateral resection He intended 
doing the operation in two steps However 
union of fragments was delated and complicated 



I Diagram showing sciintific manner of prtpanng 
patterns tor correction of deformitifs of this nature 


b\ rciwated breaking of wires used to immobilise 
the fragments The patient refused a second 
opcntion declaring herself satisfied with the re 
suit of the one operation 

1‘ickenl! (14) removed a section m the first 
bicuspid area doing one side at a lime but did 
not get a jwrfcct result 

Dufourmentcl (5) calls attention to the dangers 
of the correction b> bilateral resection of the bod\ 
He recommends as best his operation of double re 
section of the condoles and reports 5 cases he 
corrected this waj since 1917 fhcrc is no frac 
turc of the bodv no danger of ankjlosis and 
motion IS not impaired But the teeth cannot be 
brought intoocclusion though the protrusion is re 
duced 1 he open bite must be corrected bv ortho 
dontic means 

Julhard (12) reported a case of double resection 
before the French Surgical Congress He did 
It extra orallv under local anxsthcsia making 
some cuts with a Gigli saw and some with a cir 
cular one He reports good esthetic and function 
ai efiect 

It seems that eacli operator has adopted a 
technique which vines somewhat from that 
pncticedh> others I also have found itcxpcdienl 
to do this 

\ report of m) ease follows 
Ml s C C age ip referrnf to me bj Dr R C W ill U 
of I eotu about *■ J > ears ago The molher died of tuber 
culo IS and other members of family are tuberculous 
Patient had rachitis and di ca es of early childhood 1-ater 




Tigs 5 6 and 7 Technique of remo\ing segment of bone 

at three different times she sustained long bone fractures 
during pla> from falls which m a normal child would not 
ha\e resulted m any senous injury Patient suffers from 
an inferiority reaction rapidly leading to manic depressive 
psychosis with depressed phase 

I xamination shows an emaciated patient suffering from 
anemia (Fig i) This is due partly to chronic hyper 
trophy and infection of her tonsils partly to inabibty 
to masticate Occlusion relates to one upper molar on each 
side all other teeth do notrneet(Fig 2) the lower incisors 
project I centimeter m front of upper in isors, the chin is 
too low and too prominent The deformity deveh^yed 
gradually beginning during the period of first dentition and 
continued until she was about 17 years of age T^e arch 
of the upper jaw and roof of the mouth are within norm^ 
limits I he absence of other bony enlargements the age 
ol the patient the time ol onset etc preclude the diag 
nosis of acromegaly 

The indications for surgical interference were 
threefold (i) to establish occlusion of lower 
with upper teeth so she could masticate food, (2) 


Fig 10 Casts showing occlusion beforeandafteropera 
tion 

to correct the deformity — a question of aesthetics, 
(3) and most important — to change the mental 
symiptom complex 

Figure 3, a roentgenogram showing that the 
right lower second molar had been extracted just 
before the case came under my observation 
The left lower first molar was pulpless, con 
tamed incomplete root canal fillings and showed 
rarefied areas around the apices, therefore I had 
that tooth extracted I asked Dr Willett to retain 
both spaces The lower third molars were in 
process of eruption Dunng this time of prep 
aration her tonsils were removed 

I felt that neither Babcock’s operation, con 
sisUng in severing the ramus honzontally above 
the mandibular foramen, nor the technique 




382 


SURGER-i G\\ECOLOG\ AND OBSTETRICS 



I-ig II Roentgenogram after operation shonine gooJ Fi*'* t and ij Roentgenograms p!' month after 
occlusion The jan had united on both sides and splendid operation shon'ing almost complete obliteration of tine of 
masticators function had resulted resection of jaw 


empIo\ed bt Harsha remoting a rhomboid section 
from the bodt of the jaw between the last molar 
and the ramus would produce the best results m 
this case In the former it was riot advi:>able be 
cause an appreciable gap would be caused in the 
ramus b> raising the resected segment to bring 
the anterior teeth into occlusion which in bealiog 
would tend to separate the anterior teeth during 
thepenod of tontraeftoa 0/ the maturing iisiue in 
the latter or the Harsha operation because there 
was not sufficient room between the last molar and 
the ramus to remove a rhomboid section of proper 
size Nor did Gilmers method seem adapted to 
produce an ideal result in this case since the 
lower molars containing vital pulps were in good 
position anteroposteriorlv so far as occlusion 
with the upper ones was concerned I decided 
therefore on an operation along the lines followed 
b\ Blair onl\ instead of hamg normal bicuspids 
removed I preferred to accept the handicap of 
a larger anterior fragment deprived of its pnn 
cipal nerve and blood suppiv for the sake of 
utilizing the space created bv the extraction of 
the right lower second molar and nddmg the 
patient of a questionable lower first molar Ml 



Fig 14 Photographs taken I month after operatwn 


the remaining lower teeth contained VTlal pulps 

Patient came to citj June 1$ 1925 Itarefulh 
studied the relation of the lower to the upper 
teeth and prepared two wedge shaped patterns 
one for each side marked R and L respective!) 
since there were slight variations between the 
nght and left sides Figure 4 shows scientific 
manner of preparing patterns for correction of 
such delomiiUes Thess patterns were made 2 
centimeter at widest end to correspond with the 
actual protrusion and at the time of operation I 
had them included with the instruments for 
sterilization 

Operation was done June 16 iQ 5 under 
as ptic ether ansslbesia A longitudinal incision 
was made in the shadow line of the jaw 2 inches 
long down to but not including the periosteum 
The external maxillarj arterj was cut on the right 
side and both ends were tied The tissues were 
stripped up from the jaw to a point half wav be 
tween the lower border and the alveolar crest 
both on the buccal and lingual surfaces The pen 
osteum was divaded at that level and all the 
soft ti^ues in the aheobr region peeled from the 
bone as recommended b) Blair care being taken 
not to p“netrate into the mouth cavit) at anv 
pointfFig 5) An assistant placed his finger in the 
mouth of the patient and into the space caused 
bv the extraction of the molar thus guiding a 
small dull ended instrument which I introduced 
into the wound into the center of that space 
With this aid I placed the copper plate pattern 
for this side in place and with a scalpel marked 
off the section to be removed A crosscut fissure 
bur revolved by a dental engine made both cuts 
through the external plate with a chis I I con 
nected the cuts at the lower border and pnea 
out that section of bone bringing the inferior 
alveolar vessels and nerve into view Passing 
a ligature under these structures I tied them out 

of^evvaj (Fig 6) I repeated the same technique 
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Figs IS and 16 Scars on right and left sides resulting 
from suppurating \vounds 



on the left side Hotte\er, I dissected out the 
external maxiilar) artery on this side, and tied 
and cut it betvieen ligatures I then removed the 
remaining portion of the section of the left side 
with rongeurs and bone cutting forceps after 
drilling a hole through each segment near the 
lower border for the purpose of immobilization 
In removing this portion of the bone, I inadvert- 
ently cut the vessels and nerve, so I excised all of 
the exposed portion (Fig 7) Instead of silver 
wire I used kangaroo tendon to hold the frag 
ments in apposition, securing the ends m a hicm 
ostat after adjusting the first loop of a surgeon’s 
knot Next I finished the other side in the same 
manner except that I did not cut the vessels and 
nerve, but instead cut a groove m each fragment 
and looped the nerve and vessels on the buccal 
surface of the bone The antenor fragment was 
now brought back and up so that the teeth oc- 
cluded, and Dr Willett locked the teeth m posa 
tion wnVh a bar fastened to bands he had previous- 
ly cemented to the teeth (Fig 8) Finally the 
kangaroo tendons were tifid and the wounds 
closed The cut ends lined up perfectly, al 
though the lower border of the jaw did not but no 
attention was paid to that for good occlusion was 
paramount as shown m Figure 9 Figure 10 
show's occlusion before and after operation 
Postoperative treatment consisted in waring 
the lower teeth m occlusion with the upper ones 
after all danger of nausea from ether had passed, 



Fit; 17 Recent photograph of patient with panto 
graphic drawing superimposed 


the application of cold to the wound for the first 
24 hours followed by bone acid fomentations and 
irrigation of mouth with hot boric acic solution 
There was no elevation of temperature, no swell 
ing nopam 

On the fifth day I remov ed the stitches to pre 
vent scar formation On the eighth day the left 
side became painful, swollen, and the wound 
opened discharging pus On the ninth day the 
nght side did the same Discharge stopped on 
right side in two days and wound healed The 
left side kept discharging for a month when the 
kangaroo tendon came away and it closed, a 
month later two small sequestra were cast off and 
the patient went home The jaw united on both 
sides, with splendid masticatory function, because 
the teeth were placed and held in good occlusion 
as shown in Figure ii Figures 12 and 13, roent 
genograms made 9K months after operation, show 
an almost complete obliteration of the line of re 
Section by new bone Tonus and feeling returned 
m the low er lipdunng the first week, the side where 
nerve and vessels were cut being more advanced 
m Its return to normal than the other Figure 
14 shows correction of deformity i month after 
operation and Figures 15 and 16 show scars on 
light and left side re'^ulling from suppurating 
wounds rigurei7 is a photographic profile view 
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3*5 It IS no'V upon which a pantographfc drawing 
was superimposed The photographic \iew as it 
was before operation was used in order to outline 
the correction m the most accurate manner It 
shows an exact reduction of the chm of lo milli 
meters corresponding to upper width of patterns 
used in the operation 

Five months later the patient returned and I 
removed both scars closing the wounds with 
Halsted s subcuticular suture Recover} was un 
eventful (Fig r8) A comparison of Figures i 
and 14 will show what has been accomplished for 
her 

The result obtained was made possible onl) 
bv close co-operation with Dr Willett theortho 
dentist who cared for the immobilization of the 
fragments etc after the patient went home 
Indeed I feel that with such splendidco-operation 
all other fixation rnethods contemplaling the 
lashing together of the bone fragments bj means 
of kangaroo tendon sil'cr wire etc passed 
through previouslv drilled holes mav well be 
dispensed with provided alwavs that the patient 
has a sufficient number of firm teeth on which 
the appliance mi) be cemented 

The three indications for surgical interference 
have been met (i) firm union perfect articulation 
and splendid masticatory function were obtained 
(2) the deformity was cntircl) corrected (j) 
the desired mental chan{,e resulted for whereas 
the patient prior to our treatment was 1 mental 
liability she now appears as a mental asset— 
a comfort to herself and to her friends 
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A METHOD OF TREATMENT OF OLD INFECTED COMPOUND 
FRACTURES OF THE TIBIA 

By LWSON THORNTON. M D . Atlwa, Georcu 


C OMPOUND fractures often become m 
fected, e\en under the most fa\orable 
antiseptic and aseptic care The infection 
ma> subside or persist as a chronic suppurating 
bone smus Union of the fracture maj occur but 
often the ends of the fragments become bound 
together bj dense scar tissue Bacterial imasion 
of the bone is usually limited to an area adjacent 
to the fracture Compound fractures most fre 
quentlj occur in the tibia In our expenence 
with old compound infected fractures of this 
bone, a plan of treatment has been evolved which 
has gi\ en uniform results None of the procedures 
employed is onginil 



The infection is first cleared up and the wound 
allowed to heal This is accomplished bv a 
sculptural operation veiy similar to that employ ed 
in our treatment of chronic osteom>elitis After 
the wound has healed, a brace is worn during 
that period of time when latent infection mav be 
present When this danger has passed a massive 
inlay bone gnft is made to bridge the bonv 
defect at the site of fracture, and the brace is 
again worn until union has occurred and the 
strength of the bone assured 
Before attempting a srulptural operation for 
clearing up the infection, an accurate conception 
of the location and extent of the diseased bone 



I IS I Showing compound infected fracture with £ 
brous union 

I IS 2 rhe sculptural operation completed The di« 
ca ^ bone has l»cn cars ed awas , leas ing the long slopio 
surfaces to heal bj granulation ^ 


F‘R S Fib 4 

I'lR 3 After the disease has been cleared up and wound 
has been compictelj healed for a sufficient period of time 
to iusUf> the step as regards latent infection a ma«Mvc 
inUy bone graft is placed to bridge the bone defect 
Fig 4 The inla> bone graft 
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Fig s roentgenogram of a typical old infected com 
pound fracture with sequestra and infected bone inuses 

f' 



Fig 6 Roent„enogram of same tibia as shown in 
Figure s some time after ‘culptural operation had been 
done and after wound had healed b> granulation 



I ig 7 Roentgenogram of same tibia as m Figures 
S and fi showing in!a> bone graft The tibia is united 
with iirm bony union 

and bone sinuses shouid be obtained b> careful 
roentgenographic stud\ The bone is freel> et 
posed subperiosteall\ o%er the anterior cortex 
and is so carted mlh a sharp chisel that all 
diseased bone is remoted and all deep recesses 
obbterated This usual! j leaxes the exposed 
bone a shallow depression with long sloping sur 
faces much as if twochisels were placed with their 
cutting edges together These sharp edges maj 
be continuous bone or nia> be held together bx 
dense fibrous tissue When the operation 

IS completed the wound is packed xxith gauze 
and a plaster cast is applied to the exiremilx 
extending from the upper thigh to the toes On 
the fifth daj the wound is dressed through % 
window in the cast Thereafter dai)> dressangs 
are made which consist m cleansing the surround 
ing skin and gently packing the wound with 
\Tisebne gauze The wound is allowed to heal 
bj granulation 

When healing of the wound is complete a 
leather steel brace is applied which is attached 
to the shoe and has motion at ankle and knee 
the patient is gotten up with crutches and dis> 
missed from the hospital 


After sufficient time has elapsed during which 
latent infection might be encountered a massive 
inlay bone graft is placed to bridge the bone 
defect This penod of time vanes according to 
the individual case Three to twelve months are 
usually required and the longer the delay the 
less danger there is of latent infection A verv 
large broad graft is most desinble because it 
must eventually bear much of the weight of the 
body If for any reason a graft of suflicicnt size 
cannot be obtained from the fractured tibia it 
should be taken from the opposite leg 
In those cases in which a fracture of the fibula 
has also occurred it is usunllv found to be united 
with malposition It mav be necessary to correct 
the almement of this bone but unless it causes 
deformity our plan has been to disregard it 
After the bone graft operation the extremity is 
immobilized in a plaster cast for S weeks and 
then the brace is reapplied and worn until the 
roentgenogram shows that the graft has assumed 
the structure and density of normal bone 
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THE TECHNIQUE OF CAUTERY AMPUTATION OF THE CERVIX 

By H P KUIIN M D , F A C S Kansas Citv, Missouri 

From the ‘Surgical Sentct of St Lake s Ilwpital Kansas City Missouri 


T he easiest and most efficient method of 
removing the cervnx uten, in the presence 
of suspected malignancy, is by the actual 
cautery With a Doivnes’ cautery blade, curved 
slightly, just at red heat, a complete amputation 
of the cervix at the level of the mtemal os can be 
done in 15 minutes with no hxmorrhage and no 
shock The resulting specimen is the cervix i» iolo 
which lends itself to thorough microscopic exami 
nation 

In the early stages of malignancy , a cure can be 
effected m a certain percentage of cases by this 
simple procedure If the mahgnancv has extended 
bey ond the lev el of the cautery , no harm has been 
done because no living cancer cells have been 
transplanted 

The technique is exceedingly sunple The only 
instruments are a heat controlled cautery knife, 
a weighted speculum, and two ordinary right 
angled retractors Water cooled specula are not 
necessary The procedure can be easily earned 
out under anassthesia induced with gas oxygen, 
and there is no pain whatsoever following the 
operation 

The patient should remain in bed a week or 
until the small eschar has separated There has 
been no haimorrhage m any of our cases either 
at the time of operation or during the penod of 
healing 


INDIC VTIONS 

The operation is indicated when the woman is 
past the climacteric, when malignancy is suspect 
ed, when the cervix is badly eroded, and when 
epitheliomata of the cervix, both in the early and 
the fairly well advanced stages are present The 
procedure should not be earned out before the 
climactenc unless a supravaginal hysterectomy 
is to follow because the cicatrization invariably 
closes the utenne canal 

rECIIMQUE 

After the ordinary preparation of the perineum 
the cervix is grasped with five pronged vulsella 
forceps We have found Outland’s vulsella excel- 
lent Sharp traction is made and w ith the cautery 
at the proper heat (dull red) and controlled by a 
nurse at the operator’s left elbow, the Ime of 
cautenzation is earned along the junction of the 
vesical fold, coning upward toward the canal 
This line of cautenzation is earned completely 
around the cervix, at least 15 minutes bemg 
required for its completion The resulting speci 
men is not unlike an acorn m contour The v agma 
and cervix ate packed loosely with gauze saturated 
with bipp paste Healing tikes place rapidly and 
outside of rest m bed and occasional douches, 
nothing further is to be done 
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Fig 7 Radium bomb shoning radial placement of 
radium needles with one needle pointing into the uterine 
canal 


Fig 3 The Downe* cauten kni/e used with the rheo- 
stat \ er^ careful control of the heat is important as onl} 
sulficient heat is used to cautenze Too much heat willallon 
hxmorrhage 



Fig 4 Method of application of vnil^ellum forceps to 
i,cl traction for ob enation of amputated tump 



ri„ 5 Fig 6 


Fig } T^pIcal pecimen It should lake about lO to 
i5 minutes to remoie the aicia^e ceriix and there sboull 
be no hxmorrhage on completion 
Fig 6 Topical pecimen of suspected roabgnanci 

In a few cases we ha\e used the radium bomb 
which IS made of non vplcanized rubber or patch 



Fi* 8 The radium IS inserted either in thi matrix or as 
needles into the bodi of the uterus One radium needle 
must be placed in the cerx ical canal 


ing rubber which has incorporated in it the neces 
sarj amount of radium This bomb can be used 
immediately following the amputation or at the 
end of 2 weeks We do not belieie that this 
method of radium application is necessarily any 
more salisfacton than the usual method of plac 
ing radium needles but it certainlv gives excellent 
radiation 
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TRAUMATIC SYMPHYSIOTOMY 

lii R J WILLAN, M VO , OB r ,rRCS (r\c), Nehcastie urov ftsc, I Ni lwd 
Honorary Surgeon and Leclurer in Surgery to the Royal Victoria Infirmary 


T raumatic separation at the s>mphjsis 
pubis, Viithout a concomitant fracture of 
the pelvic ring posteriorly, is a rare occur-' 
rcnce Ordinanlj , little can be done m the way 
of treatment of a fractured pelvis, when the pelvic 
ting IS fractured both anteriorly and posteriorly 
For the bulk of fractures of the pelvis, the method 
I now describe would certainly not be suitable 
I have seen only two cases of traumatic pubic 
separation, and these came under my care within 
a year of one another I had long ago thought out 
how such a case should be treated and these 
thoughts were successfully translated into practi 
cal use when the occasion arose 
The apparatus (Fig i) was devised to approxi 
mate, and keep approximated, the separated 
pubic bones It consists of two concave steel 
plates, A, A, joined together anteriorly by a 
steel spring, B, 3 , B, so as to form a clamp The 
strength of the pressure from the clamp is regu 
lated by a threaded bolt and flanged screw nut, C 
The Steel plates arc heavily padded with thick 
felt, j 4 * /1‘, and are fitted to the patient into the 
space between the crest of the ilium and the upper 
margin of the femoral great trochanter 
The clamp was worn as lightly as the patient 
could bear it for the first few davs, after that the 
tight clamping was not so necessary Radio 
grams were taken at intervals and note taken of 
the size of the gap between the two pubic bones 
Figure 3 IS a photograph of Case 2, wearing the 
damp 

It IS diflicult to gauge when a lorn interpubic 
ligament unites The period I had in mind was 


,3 



I ig r Photograph of clamp 


about 8 weeks In Case i the period observed 
was 3 months while the clamp was discarded bv 
the patient in Case 2 in 7 weeks As the tirai- 
observed in Case 2 was effective, it would appear 
that 2 months is an adequate time 
In Case r the skin was inclined to become sore 
from the continuous pressure of the clamp To 
ease this pressure on the soft tissues between the 
iliac crest and the femoral trochanter a second 
clamp was occasionally applied during the course 
of each 24 hours at the level of the femoral 
trochanters this enabled the clamp proper to be 
removed, when the skin could be rubbed with 
methylated spirit In Case 2 there were no 
pressure symptoms whatever, notwithstanding 
the fact that the clamp was kept applied con 
tmuouslv until finallv discarded 

Case I Colonel J F R aged 40 was admitted under 
my care to a Pri\ate Hospital on April j joar 
Some two or three hours previously, while hunting he 
was thrown from his horse when his outstretched hands 
and feet reached the ground simultaneously, his knees 
being fully extended at the time llis horse then rolled on 
to him its weight being applied to the patients sacral 
area when he was in this stooping position Being a 
powerfully built man of 15 stones his lower extremities 
with extended knee joints were able to sustain temporarily 
at any rate the weight of the horse But he experienced 
very acute pain m the pubic area aho m each groin par 
ticularly in the left side He was forced to the ground and 
found himself unable to stand up on account of the acute 
pam fie was removed to hospital m an ambulance 
\\ hen I saw him first he w as suRtnng from sev vre shock 
He was exquisitely tender when the pubic region was 
palpated acute pain was felt in the same area on inward 
pressure being applied simultaneously to each side of his 



Fig 2 Photograph of patient with clamp applied 
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Fig 3 Roentgenogram of Case i showing mdesepira 
lion of pubic bones 


pelvi also when pre!»sure was applied upward lo ihe sole 
of each foot There was no nsidu> of the abdominal wall 
muscles and a rectal eeamination disclo ed notbing abnor 
mal \ ray CTammation immediately after admis ion dis 
closed a eparationof the pubic bones to the extent of about 
I inch 

\s a temporarv measure a strong webbing belt with 
three bucUe was applied around the peUis 
Pot the first 36 hours he omited altered blood on eseral 
occasion In the ab enic of muscle ngidity of the abdomi 
nalwall the view was taken that the vomiting wts due 
to shock this interpretation of a disturbing symptom 
proved to bt correct 

Por the first 4 da)-s there was retention of urine requir 
mg regular cathetenzation normal mictuntion (hen 
became establi hed and there was no further trouble He 
had marked ecchymosis in each inguinal area which did not 
finally disappear for weeks He also complained of a 
pricking pam in the left groin which persisted for 
months 

The clamp described was applied a few days after (he 
accident ana he wore it for 3 months He was kept in bed 
for (I weeks after which he began to get about on crutches 
but till weanng the clamp The clamp was replaced by a 
thin leather pelvic girdle which he still wears 
The pubic area was eTamined at jnfervaJs by means of 
the \ ray which showed the continued approximation of 
the pubic bones A recent radiogram now snows a normal 
symphysis pubis 

He resumed bis full miLtary duties 6 months after the 
accident 

His present condition can best be described by quoting 
an extract from a letter written to me by the patient under 
the date of September i iprd le ly months after (he 
accident 

I am. glad to say I am getting on very well I think 
I still go carefully and I daresay I could do a lot more 
than I do but every now and then I get a bit of a re 
minder which makes me slow up at once I nde for an 
hour or two pea ti ally every day and have done now 
for the last $ months kfter 2 or 3 hours the pehis 
begins to ache a hit but I suppo e (bat is natural also 
if the horse shies or gets bobbery it hurts 0 bit but soon 
goes off I e sudden strain the inside of one leg but that 
improves 

One day I was playing squash racquets and the pain 
started badly Anyhow it was not la the pelvis and I got 



Tig 4 Roentgeno ram of Ca‘e ? showing no gap in 
pubic bones 


annoved and went on with my came and let it hurt 
which It did considerably Next day it was all right and 
I ha e not felt it smcci 

Case 2 William R aged 52 was admitted under rny 
rare to the Royal \)cfona Jufirtnary Newcastle upon 
Tyne on March 24 1026 On the previous day he was 
thrown from a horse The bor»e half went down toward 
Its off side the patient tried to keep is the saddle when 
all the weight of ms body (he weighs 13 atones) was taken 
by the left leg and thigh He heard and felt a sharp 
crack he had very acute pam at the symphysis pubi 
which caused him to faint He thinks he fell on bis nght 
shoulder and be rolled clear of the horve He attributes 
the acadeot to his trying to hold himSelf m the addle 
After recovering from the faint he tried to pull hiinveU 
into an upright position by holding on to a gate but (he 
pain in the pubic area was so intense he had to desist He 
found ho could only land if he was strongly supported on 
each side by two men and he subsequently walked some 
distance with such support 

On admcssion be was obnottsfy in great pam Lateral 
pelvic pressure caused acute pam in the pubic area on 
palpation of the pubes the examining fingers entered dero 
ly into the gap caused by the wide separation of the pubic 
bones Deflation and micturition also his unne were 
normal \ rayjsjrowed wdeseparatKjn of the pubic bones 
fFlR i) 

The clamp was applied next day and was screwed tightly 
up He immediately expressed great satisfaction at the 
comfort it gave him As be suffered no discorrdort fr^ 
(he pressure of the clamp this was not removed at alluntil it 
was finally discarded seven weeks after its first application 
Seen on S^tember 29 1926 he was walking norm 'v 

and was carrying on his work as usual with the except 
that hie has not yet ridden a horse Ife was not 
any kind of pelvxc support Examination showed the 
pubic ^nes easily palpable with no gap between them V 
roentgenogram (Fig 4) taken at this date confirmed thw 
I am indebted to the Radiological Department of th< 
Roval \icfona Infirmary Nettcastte upon Tyne for the 
zadjograms 
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THE IMPORTANCE OF CLINICAL 
INVESTIGATION OF SYPHILIS 

E ven with tII the refinements of the 
laborator> study of syphilis, the scru 
tinizing clinical in% estigation has not 
lost Its importance any more than m the 
inNCStigation of other diseases It is surpns 
mg how often the physician full> conversant 
with the vinous manifestations of syphilis 
can find clues to the disease before laboratory 
study of any kind has been made The path- 
ognomonic signs are so rare in sypbhs, how- 
c\cr, that conclusions cannot be drawn unless 
the evidence is judiaously weighed Since 
irregulantv of the pupil does not necessarily 
indicate svphihs even when assoaated with 
periodic attacks of vomiting, nor every hyper- 
keratotic patch on the mucous membranes 
syphilitic leucoplakia, such signs should set 
the full diagnostic mechanism, both clinical 
ind hboratory , into motion 

I here is considerable justification for the 
impression that the ivcrage physician, be he 
pnclitioner or speaalist, does not make full 
of clinical diagnostic methods This 
seems to be more attnbutable to his mental 


attitude than to lack of knowledge of sy philis 
Possibly the unusual value of the Wassermann 
test as a laboratory aid has somewhat un 
balanced his best judgment 

It IS apparently necessary to reemphasize 
the importance of a suspicious attitude and 
the seirch for signs other than those pre 
sented for therapeutic consideration This 
would of course include a painstaking eliata- 
lion of the history 

The suspiaous mental attitude is justified 
by the fact that on conservative estimate, 
there arc about ten million persons infected 
wath syphilis in the United Slates alone 
Considenng the peculiar course of the disease 
and that so many persons are afflicted with 
it. It IS clear that any physician should expect 
a reasonable proportion of it m his clientele 
The specialist insists that unless the diagnosti 
aan is constantly on the alert for the disease 
it IS often missed This does not mean that 
the presenting complaint is always due to 
syphilis but, in a certain percentage of such 
cases, it IS Not uncommonly the syphilis in 
such a case is of more importance to the pa 
tient so far as his future w elfare is concerned 
than the complaint for which he consults his 
phy siaan 

It IS then only fair to the patient that the 
physiaan m this suspicious attitude take i 
careful history and search for confirmatory 
signs Careful examination is probablv the 
most important and should be completed 
first, the physician will thus avoid being in 
flucnced too strongly by the patient’s intejpre 
tation of his previous symptoms which in 
many cases is almost worthless Not onh 
will the easily vosible areas bear inspection, 
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but the scalp neck axilla: penis (cspea*ill> 
the meatus and glans) scrotum pelxis m 
guinal folds perineum anus the rcadil) 
accessible mucous membranes and the palms 
and soles when exposed seriatim and sub 
jected to a careful scrutmj will often dis 
close an unsuspected lesion Scars ma) pro\e 
\ aluablc diagnostic aids search for lymphatic 
and bony enlargements and \ascular engorge 
ments should be a part of the routine I inally 
the rudiments of a neurological examination 
are indispensable the pupillary reflexes the 
bleeps patelhr and Achdhs reflexes ankle 
clonus the Babmski and the Romberg signs 
and the simpler tests for sensory disturbance 
It is surprising how often extdcnce in fa\or of 
syphilis is disclosed by such a search when 
casual inspection has not shown anything If 
such an examination is followed by a pain 
^taking investigation of the personal and 
familv history the examiner will frequently 
be spared the chagrin of huang another 
physician reailily discover syphilis which he 
has ov crlooked W H Goecklrmvn 

SURGERY 01 THI SYMr-YrHElIC 
NLRYOUS SYSTEM 

T he terms sympathectomy sympathetic 
ganglioncctomy ramiscctomy and pen 
vascular neurectomy are being seen in 
medical literature more frequentlv of late be 
cause of the renewed interest m surgical treat 
ment of the sympathetic nervous system 
Y^arious surgeons have advocated cervical 
sympathectomy for exophthalmic goiter glau 
coma, epilepsv, and so forth and the results 
have been more or less unsatisfactory aside 
from cervacal sympathectomv for angina pec 
tons Removal of the left superior cervical 
sympathetic ganglion has afforded complete 
relief from anginal pains m a few cases while 
in others it has been necessary to remove also 


the middle and the inferior cervical gtnglia 
yet complete cervacal svmpathectomv failsin 
most cases A few patients have been re 
Iicvcd cither completely or partialK by the 
removal also of the right cervical chain 
The indifferent results are probably due to 
the V inous etiological factors producing (he 
typical anginal attacks In a few cases the 
anginal pain his a vasomotor basis and ap 
pears to lie similar to the pain issociated with 
the vasomotor disturbance in Kay naud s dis 
ease This explains the relief alTorded b\ ex 
cision of the left superior ccriical ganglion 
since It gives off the accelerator nerves to the 
anterior nrdiac plexus which also contains 
vasomotor fibers for the left coronary arlen 
The neurectomy rclicv cs the v asomotor «pasm 
of the coronary artery and the relief appears 
to be similar to that obtained from lumbar 
sympathetic ganglionectomv in Kavnauds 
diseascof the lower extremities Since anginal 
pain Is usually due to arteriosclerosis of the 
coronaries and the arch of the aorta and to 
myocarditis or degeneration of the myocar 
dium with or without coronarv sclerosis re 
licf would not be expected from superior 
cervical ganglionectomv since it is impowblc 
to relieve intermittent claudication m the 
lower extremities when it is due to artcrio 
sclerosis by lumbar sympathetic ganglionec 
tomv I he reason patients sufTering with 
angina pectoris from lesions of this tv pc are 
occasionally relieved by removal of the stcl 
late ganglion is no doubt that the surgeon 
has been able not only to remove the stellate 
ganglion but to interrupt the afferent senson 
libers from the heart 1 hose sen'-ory libers arc 
not constant in their course frequentlv they 
pass into the stellate ganglion at other times 
ihey pass through an intrathoricic sympa 
ihctic ganglion on to the upper dorsal roots 
This mtrathoracic svmpithetic ganglion al 
though communicating with the stellate i» 
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often separated from the stellate and is situ- 
ated ;ust below it Danielopolu relie\ed a 
patient suffering from angina by injecting the 
upper SIX dorsal roots at the intravertebral 
foramen on the left side with a local anaes- 
thetic Similar results ha\e been obtained 
from the injection of novocain followed by 
alcohol Howexer, it is difficult to differenti- 
ate the various etiological factors of true 
angina pectoris There may be marked patho 
logical change withm the heart, and supenin 
posed on this a. mild vasomotor influence, or 
the re\erse be true the pain may be due 
chiefl> to the vasomotor disturbance in early 
arteriosclerosis or to mild myocarditis It is 
obvious that anginal pains due to vasomotor 
spasm occur in middle age with little or no 
artenosclerosis of the coronaries, and in such 
cases patients continue to live for years, with- 
out pain, after operation, nevertheless the 
course of the disease continues and the patient 
dies very soon as a result of the cardiac 
lesion 

Jonncsco and Lenche suggested penvascu 
lar s> rapathectoin> and pena ascular neurec- 
tomy for Rajnaud’s disease, for pain due to 
arteriosclerosis, for throrabo angutis obhter- 
ans, for scleroderma, for causalgia, and so 
forth Since then, many other surgeons have 
emplo>ed sumlar procedures Again the re 
suits ha\e been more or less indetenmnate 
Occasionally, relief is afforded, but no definite 
assurance can be given the patient pnor to 
operation Failure is due chiefly to the im- 
proper selection of cases, and the limitation 
of the operation itself, which does not include 
enough of the nerves supplying the artery 
involved, the anatomical distribution of the 
vasomotor fibers of the vessels is segmental 
and they enter the sheath of the vessel at 
different levels rather than at the mam trunk 
to follow the vessel to its final distribution 


It has been demonstrated that lumbar sym 
pathetic ganghonectomy with ramisectomy re- 
lieves instantly and permanently the vaso- 
motor spasm that occurs in Raynaud’s dis- 
ease Such relief is more pronounced in the low - 
er extremities than that from smular treatment 
of the upper, and is due to the fact that the 
Royle operation or complete cervical sympa- 
thectomy, fails to include all of the gray rami 
to the brachial plexus It is true that lumbar 
sympathetic ganglionectom> and ramisec- 
tomy have failed to relieve patients suffering 
from pain and intermittent claudication due 
to arteriosclerosis, however, it has relieved the 
symptoms m a selected group of cases of 
thrombo angutis obliterans with superimposed 
vasomotor spasm of the collaterals of the 
pnnapal arteries and veins 
Ramisectomy, as suggested by Royle and 
Hunter, diminishes plastic tone This point 
has been argued extensively, pro and con 
Kuntz has shown that plastic tone is dimin- 
ished after division of the gray rami com- 
mumcantes The assertion made by Royle 
and Hunter that ramisectomy is indicated m 
a selected group of cases and that it will di- 
mmish spasticity, has been greatly misinter- 
preted and exaggerated It will not alter 
cerebral degeneration or improve a mentally 
defiaent child suffering from Little’s disease, 
neither will it improve cerebellar ataxia, 
athetosis, or the tremor assoaated with Par- 
kinson’s disease Chmcally, it is indicated if 
spasUaty has failed to respond or has re- 
sponded only partially to the numerous ortho- 
pedic measures that are being employed 
Sympathectomy and ramisectomy are used 
experimentally in many cases, such as bron- 
chial asthma, pyloric spasm, spastiaty of the 
colon, and arthritis As yet, no defimte deduc- 
tions can be made from the results 

A W Adson, M D 
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MAURICE HOWE RICH\RDS 01 ^ 

M aurice HOWE RICHARDEON tias bom at Athol Massachusetts 
December 31 1851 He came from a long line of New England farmers 
of English descent to whom this country is greatly indebted He had 
his preliminary education in the public schools of Fitchburg, and later entered 
Harvard College from which he was graduated with the class 0/ 1S73 

Like many \ oung men of that day he taught school immediatey after leaving 
college and fortunately for him his first experience was m the high school at 
Salem Massachusetts wherehebecameacquainted inthDr Edward B Pcirson, 
a most estimable gentleman and physician of high standing in the community 
This was important for Dr Richardson because he later married Dr Peirson s 
daughter a most admirable woman and because Dr Peirson undoubtedly had 
great influence in interesting him m the study of mcdiane and took him into hi» 
office for a year before he entered the Harvard Medical School Dr Peirson was 
a fine type of general practitioner and the year spent with him gave Dr Richard 
son an excellent background for his professional work 

From Dr Peir«on’s office Dr Richardson entered the Harvard Medical 
School as a second year student and was graduated with the class of 1877 Soon 
after graduation he became a private assistant to the demonstrator of anatomy 
in that institution, the importance of which appointment evidently appealed to 
him since he gav e up his duties as surgical house officer at the Massachusetts 
General Hospital in order to accept the position For many years he was in 
timately connected with the anatomical department, his interest and enthusiasm 
in It were unbounded and he believed it was through this door that one should 
enter the practice of surgery rather than through the research laboratory as is 
customary at the present time He was the first physiaan in New England to 
limit his practice entirely to surgery While he had not the advantages of the 
European dimes like many of his time, he enjoyed the benefit of the traditions 
of those dimes as handed down through the elder Warren and Henry J Bigelow 
and through the dose assoaation 0/ his colleagues, J Co)hns Warren and Arthur 
T Cabot who bad been dimcal students in Europe 

Dr Richardson was appointed to the staff of the hlassachusetts General 
Hospital m 18S1 and continued as an important and valuable member of that 
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body He also accepted the cbaii ol cliiucal surgery at the Harvard hledical 
School m 1903, was made Moseley professor of surgery m 1907 and held both his 
hospital position and the professorship in the medical school until his death in 
1912 

As a teacher, Dr Richardson was a power m the class room Late in the after- 
noon, a group of eager students might be seen crowding about him to watness his 
demonstrations of surgical anatomy Interest was stimulated and the value 
of the anatomical demonstration impressed by the application of the anatomy 
demonstrated to some definite clinical problem An incident of these demon- 
strations which never ceased to mterest the students was his ability to draw on 
the blackboard with both hands at the same time So contagious was his interest 
that the appointment of tw o students to perform the dissections necessary in the 
demonstrations caused enthusiastic and good natured rivalry among the members 
of the class His characteristic good judgment in the selection of these students 
IS demonstrated by the fact that many of them have become well known surgeons 
in vanous part of the country He frequently came into the lecture room directly 
from his work, bnnging the enthusiasm and exhilaration which always character- 
ized him in the operating room This natural transition gave the students a 
sense of the intimate relationship between the subject of his lecture and the 
practice of surgery His varied experience and readv memory m\anabl> offered 
him a fund of illustrations from which to draw one appropriate to the case m 
hand 

At the hospital Dr Richardson’s popularity and influence were even greater 
than in the school Here he came into intimate contact with house officers and 
junior members of the staff, who felt the magnetism of his enthusiastic and 
friendly personahty One of the prominent characteristics of Dr Richardson was 
his frankness in discussing his errors in diagnosis, technique, and judgment, an 
example which stimulated not only his assistants but also surgeons throughout 
the country toward the attainment of professional sincerity and frankness 

In addition to a large private practice and heavy hospital service, Dr Richard- 
son found time to wnte on a great vancty of subjects His earUer papers co\ ered 
a wade field of general surgical problems, but later were confined largely to 
abdominal conditions Many papers showed the influence of his great fnend and 
admirer, Dr Reginald H Fitz, with whom he worked in dose association both 
in his private work and in the hospital There was always the rivalry which is 
present between medical and surgical men, but a most pleasant and stimulating 
one To his monographs, wntten in earlier years, he added a book on surgery of the 
abdomen, w hich he ne\ er completed Much of this volume w as w ntten betw een 
the hours of 5 and 8 in the mormng, before his routine duties began 

Dr Richardson’s first work on the operative treatment of appendiatis was 
puhhshed in 1888 A piece of original work, based entirely upon his anatomical 
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knowledge, was the remo\al of a set of false teeth from the lower end of the 
oesophagus through the stomach He pubbshed this paper in 1886 Three years 
later he performed the first successful cholecystostomy m New England In 
1898 he published his first case of total gastrectom> 

As an operator Dr Richardson bad few equals Although of very strong 
ph> sique and unusuallj large proportions, his delicac> of touch was marvelous 
and he V, as a master techniaan He was noted as a skillful and rapid operator 
with great regard for tissue ^Vhlle man} of us feel that Cnle has taught us much 
about the careful handlmg of tissue Dr Richardson may be called a pioneer in 
this art It IS interesting to note that Dr Richardson’s delicacy of touch was so 
rare that he was able to write the Lord s Prayer on a ten cent piece 

WTien we consider that the surgeons of his day were pioneers in modem 
surgery, we can but man- el at their skill and foresight for in spite of the thou 
sands of articles wntten on supposed improvements in technique, their work still 
remains as the foundation of it all Afnend once asked me what original work 
Dr Richardson bad done Most of us forget that the surgeons of his time were 
constantly doing ongmal work They had to build up the foundations of the 
present day surgery and I belie\e we all agree that they built wisely Dr 
Richardson iv as one of the men of the generation bridging the penod between the 
pre antiseptic surgery and antiseptic and aseptic surgery a penod when every 
part of the body was thrown open to the surgeon by the employment of asepsis 
This was a penod when nearly every surgeon was obliged to employ his own 
methods and there was little standardization as new techmquefor vanous opera 
tions was constantly being reported It is a great tnbute to the master surgeons 
of that penod that their techmque has stood the test of lime and while minor 
changes have been made m \ anous procedures, the great bulk of them stand today 
as firm foundations of the present day surgery 

While Dr Richardson was best known as a skillful operator, those who were 
dose to him knew him as a brilbant djagnostiaan While seemingly careless at 
tunes about the diagnosis he always obtained by accurate observ ation, by remark 
able abihty to select the essential facts m a history and by a highly developed 
sense of touch, sufEaent information to enable him to make an accurate 
diagnosis ^Vhen one considers the modem elaborate methods of diagnosis, we 
who saw the bnlhant results of Dr Richardson and his contemporaries obtamed 
by accurate observ ation, a careful history , and w ell tramed fingers, are mdmed 
to beheve that our present methods are hardly commensurate with the effort 
expended His judgment and sense of proportion were imusual 

As a man Dr Richardson had all the qualifications of a surgeon, great 
strength and vigor, yet with the delicacy of touch of a musiaan, which be was 
and a personahty which left bttle to be desured He had a remarkable power of 
observation and a well tramed mmd, was sympathetic, enthusiastic with an 
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enthusiasm which was contagious, simple, frank, never assertive or jbigoted, his 
whole bemg expressed that simphaty and frankness which endeared him to 
fnends, patients, and colleagues It was his honesty of purpose and frankness 
m his wntmgs and discussions which made a great impression upon students, 
medical men with w horn he came in contact, colleagues, and surgeons everywhere 

Dr Richardson was a musiaan of no mean ability, and early m his career 
played the piano and cello His love for the woods and the streams was that of 
the boy who had been brought up m the country and knew every trout brook for 
miles about 

Dr Richardson lived in the time when the surgeons of Boston did much of 
their work m the homes of patients and m the smaller hospitals scattered over 
New England To carry on a large practice in this way is expensive in time and 
strength, and dthough with the latter he was exceptionally well endowed, he 
was generously and whole heartedly unsparing of himself and his time No 
patient was ever turned away because he or she could not afford to pay him 
This type of work depnved Dr Richardson to a very considerable extent, m 
the later years of his life, of the recreation which he found m music and out of door 
life 

We have then in Dr Richardson all the qualities which go to make a master 
surgeon, one whose traditions are worthy to be handed down to the oncoming 
generations He was a great teacher, not only because he was able to convey 
accurate knowledge and enthusiasm to the student, but because he had the 
ability to train younger men to carry on his work He was a diagnostiaan of 
unusual abihty and an operator of great skill As a man he bad the personality, 
the honesty of purpose, the simphaty, and frankness which had a great influence 
upon students and the profession m general D F Jones 
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THE SEVENTEEN BOOKS OF ORIBASIUS 
OF SAPDIS 

F our names stand out above all others as rep 
resenting the best there nas in the inediaoe 
andsurgerv of theBvaaatinepenod Onbasius 
of the fourth century V D Alexander Tralles 
and Aetius of Amida of the sixth centuo sod Paul, 
of Aegtna of the seventh <.entur> Onbasius of Sar 
dis or Pergamas nas the earliest of the group He 
vas born in 335 A D m Pergaraus aeityof Mysn 
situated on the shore of the Aegean Sea and noted as 
the birthplace of his great medical prcdciessor 
Claudius Galen one of the greatest ph) sicians of all 
time He obtained a good earl> education at home 
but not being content vMth cihat be codd obtain la 
Peigamus %ent to Alexandria and there studied 
under the learned Zeno of Cuprus As Onbasius nas 
of noble birth and also gained considerable reputa 
tun as a brilliant student be came under the notice 
of Jatian whom he met after he had completed h>s 
education at Ales-odnw and had gone to Athens Be 
mg rather prominent and somewhat ponerfui pobli 
callvhe helped Julian the Apostate to gain the throne 
of the C*s3rs and m return was appointed Quxslor 
of Coastantinople Julians reign n as short lusting 
only from 361 to 363 but during this time Onbasius 
did most of b s writing \t Ju'iao s reque t be wrote 
3 compendium 0/ the viorXs 0/ Galen which has been 
lost He also wrote the Collectanea hle^cinaiia 
which consisted of 70 boohs Of these 25 have been 
pre "rved but the volume here illustrated contains 
but 17 

Onba lus pronunente deivending as it did upon 
the favor of the emperor was «hort lived Johan 
planned and executed a campaign into Persia and 
Onbasius accompanied him as phi sician in ordinary 
thus receiv mg some experience m the surgery of war 
Julian however was wounded and Onbasius was 
unable to cure him After Julian % death the new 
authonties promptlv as was the custom took away 
Onbasius property and banished him among the 
barbanans probabK the Goths He rapidly at 
tamed a great reputation as a pbj mcian and evident 
l> became so prominent that his ow n country desired 
bis return for shortly afterward he was brought back 
to Coastantinople where he lived until his death m 
403 AD 


Though after his return to Byaantiuoi Onbasius 
wrote a few small treatises both for the medical and 
lay public, bis g eatest work was the la. p 
av yu.ya Of Medical Collection It was wnttenui 
Greek butshortly aftcntwaspnntedintbcongiDal 
Latin became the language of medicine and it was 
naturaUy translated into that tongue The volume 
illustrated here pnnts 17 of the original 70 books 
which the translator John Baptist Rasanus states 
are all that are extant The books are not in order 
for those from the fifteenth to the twenty fourth are 
musing and the volume includes the twenty fourth 
and twenty fifth books As the title page shows it 
was printed in Pans by Bernard Turmanus at the 
Aldine press and bears the famous Aldise anthor 
and dolphin 

Onbasius was a compiler and follower of hts pre 
deccssors m medicine and does not pretend to be any 
thing else He bad evidently read carefully the 
works of these older men and his object in wnting 
(be treatise n as to exp) im their ideas in simple terms 
In every instance be giv es credit (0 his authority and 
his list 1$ too long to mention here but his coostaat 
reference to Galen Anty llus and Rufus of Ephesus 
are worthy of mention The books or chapters mo t 
intereviing to the surgeon are the sixth seventh 
twenty fourth and twenty fifth The sixth is de 
voted to hvgiene and physical fherapv including 
exercise and massage In the seventh blood letticg 
»s discussed and the ideas of Anty Bus and Galea as 
to the indications and sites for v encsection are care 
fully gone into Antyllus operation for aneurys® 
IS desenbed The twenty fourth and twenty filth 
boobs are devoted to anatomy the twenty fourth to 
the anatomy of Galen and the twenty filth to that of 
Rufus of Ephesus 

Throughout his works Onbasius seems to be ap 
proachuig his subject with a judiaal and unbia'jd 
mind He is cndcavonng to give the ideas of the 
authonties as best he may and letting his reader form 
fais own conclusions rather than forcing his personal 
opinions on him Consequently one feels Vbat 
tins work he is getting a true insight into the th<wgnts 
and opinions of the ancient surgeons through tae 
medium of an educated and clear thinlung 
tnd it « not difficult to understand why it was so 
frequently included in the Benoentan manu 
xenpts 
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T he official histot\ oI the A E F neurops\chi 
atnc orgamzatvon stiU m preparation Dr 
Fenton' presents a book nhich for all practical 
purposes gives a thorough and most interesting at 
count of the sjstem of handling the neuroses nhich 
was developed m our arm^ and a detailed account of 
the work of Base Hospital 117 Due credit is gi\en to 
the vision and ability of Dr Thomas W Salmon who 
developed this organization Thanks to the fore 
sight and efficiencj of the author, data were pre 
served which made possible further post war studies 
of the former patients of Base 117 The National 
Committee for Mental H>kiene sponsored two foi 
low up studies, one m 191^20 and another m i9''4- 
'’S The present \olume offers the results of these 
intensu e statistical studies, preceded by a thorough 
survey o( the original material and followed b\ an 
outline of the problem of the neuroses with sugges 
tions as to wiser methods of handling these cases m 
the future 

The volume is replete with tables but nevertheless 
makes easj reading Though a short book, it repre 
sents a monumental amount of work done All con 
elusions are weighed m<^t carefully It is possible 
here to give but a few examples Among the pa 
tients was a signihcantly greater proportion of 
officers than men as compared to the normal ratio 
for troops, there were more volunteers admitted 
than consenpts the infantry, which had the highest 
percentage of killed in action were not the highest 
among the psYchoneutotics there was a low proper 
tion of patients w ho had come from agricultural pur 
suits, concussion gas and antiet> types, the true 
war neuKJae*, did better in readaptation than the 
mote constitutional types neurasthenia, h>stena 
or psjchasthenia, the clerical and professional 
groups are making the best readjustments 
The title SheU Shock is somewhat surpnsing both 
because the author ha;, no such limited conception 
of the problem as this mi^ht imply and m view of 
the statement on page 80 ‘ the term shell 
shock w as ruled out as an official diagnosis early m 
the history of the A E F ’ 

According to Salmon, the^^ orld War was the first 
m which the functional nervous diseases constituted 
a major mcdicomilitar> problem The present vol 
ume IS a fundamental contribution to military 
medicine and its sub'iequent responsibilities 

John Favicl 


ATONTAGUE'S book on hemorrhoids* is a good 
dVi. book for the general practitioner who does 
occasional hemorrhoid operations The procedures 
of operation, the preliminary treatment, and the 

‘ Snocs AVD Its Atteimath Bv Sotmai Fratoa Pb D 
Si touM Th C.\ VtosbyCo 
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after treatment which the author advocate^ Are 
good, sane, common sense methods Thesp ^pro 
cedurts are described m sufficient detaO to jnaku 
them understandable Rveru Boerne BrmiAi, 


A \ GLUME* of 126 pages on applied refraction 
divided into 24 chapters with an index and 
several illustrations of recent equipment, contains 
the attributes and defects peculiar to all books 
detailing an author’s personal views on any sub 
jeet 

It IS not for the beginner and details nothing of the 
science of refraction, but in it the author attempts an 
exposition of the art It is his purpose not to con 
sider controv ersial matters Where doubt or differ 
ences exist the author gives his own opinion, hence, 
few references are given and few authorities quoted 
The hrst chapters are devoted to a description of the 
refraction room, equipment such as chair trial 
frame, case, test chart, ophthalmometer, cross cylm 
der and illumination Sluch of this is good, espc 
cially the quiet surroundings and equanimitv of 
patient and doctor, but ophthalmic paraphernalia 
bou*ved m a bird cage perched on a pole, accoutered 
and buttressed with sliding doors, dials, discs, and 
control knobs, will never appeal to the more con 
servaiive The old fashioned test chart is not to be 
discarded so easily nor replaced in the affections of 
the old artist who for years has worked out to a 
nicety manv difficult cases with the less complicated 
but not so all inclusive an instrument as the genoph 
ihalmic visual lest apparatus It is true, perhaps 
that vision should be recorded m decimal fractions, 
instead of the old system wherein the numerator 
represents the distance of the patient from the test 
chart, to comply with the modern method of record 
ing in all scientific work 

fhe author is in favor of cycloplegia in all cases 
and at all ages The fear of glaucoma and the feeling 
that accommodation is being physiologically abol 
ished, lead many to refrain from the use of a c> do 
plegic after middle life when the suppression of that 
accommodation, at the time of refraction, which 
does remain may very w dl be and often is the kev to 
the solution of some symptoms of ametropia The 
teachings of Duane and Jackson arc monumental m 
this too often disputed field Nor is the fact that the 
cvcloplegic and post c> doplegic tests differ occa 
sionally an argument against the dilatation of the 
pupil, wuth the greater facility of fundus study, tem 
porary arrest of accommodation with the further 
therapeutic measure of retinal and choroidal decon 
gestion The very foundation of good refraction is 
cycoplegia The author’s treatment of c> doplegic 
and post cy doplegic refraction is altogether too com 
plicated and too time consuming The chapter on 
the non cy doplegic refraction is a contradiction of 
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all the good attained by his arguments for a cydo 
plegii 

The anomalies of accommodation found at the 
post c> cloplegic test are w ell described by the aut^r 
in the eighteenth chapter but his classification and 
ex positionof therelationship of them to visual acmty 
refracliveerror muscle imbalance position ofnork 
and convergence power is inconsistent Here asm 
all else m refractiv e work the paramount issue is the 
individualit> of the patient In the same manner the 
author s treatment of the changes of refraction dur 
mg advancing years cannot be so mathematically 
mapped out The first cycle of years concerns 
Itself with growth and development with attendant 
changes in refraction The second 94 y ears cannot be 
called one of stasis ]ust because changes are not so 
marked as in the first and last quarter century of an 
ordinary life ^or is it possible to expect eyesin the 
third quarter to marufest evidences of refractive 
change so uniform and consistent as to be prophesied 
and charted wnth such assurance as the author de 
tails, Very few eyes conform to type \Vbile the 
chan;,es through the years may be great or smal] 
spherical or astigmatic the changes are there and 
they need ever constant correction if eyes are to 
remain healthy and retain perfect functioning power 

The closing chapters are concerned with the me 
chames of lenses their manufacture and adjustment 
for use in spectacles and a chapter is devoted to 
pnsms and the correction of muscular anomabes 
VtRClL tVeSCOTT 


TTnOCTOR LENK S splendid work on X ray 
therapy' has proven so popular that it has 
gone through several editions and has been trans 
lated into fiv e languages This is abundant evidence 
of Its value to the profession and a sufficient reason 
for this Engbsh translation Uith a foreword by 
Holaknecht the book is in index form and the subject 
IS presented not pnmanly to the specialist in X ray 
therapy but to the general practitioner although 
the roentgenologist too will find much practical help 
in the treatment formulse which are given under each 
of the conditions described The X ray dosages arc 
given in terms of Holzknecht units and are entirely 
practical and easy to apply The various lesions 
amenable to X ray radiation are arranged alpha 
helically and the great number of diseases specified 
in detail will be a surprise to many This work is the 
result of an unusually large climcal experience at the 
University of \ieDna and is a reliable guide to the 
practical apphcation of \ ray in the treatment of 
disease Enw van S Blaime 


F f the eighth edition of the Ifatiual of Baclenoloty * 
by JIuiT and Ritchie Professor iluir has had 
the assistance of Dr Carl H Browning Gardner 
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professor of bacteriology Umversity of Glasgow 
and Dr Thomas J Mackie successor to the late 
Dr James Ritchie as Irvine professor of bactenol 
ogy University of Edinburgh This textbook ^ing 
designed primarily for students and practitioners of 
medicine only the pathogenic bacteria protozoa 
and fungi are considered at any length The method 
of presenting the subject is the same as m previous 
editions with but minor changes 

Since the seventh edition which was published in 
1919 the science of bacteriology has been marked 
not so much by outstanding discoveries as by a 
steady growth in our knowledge and improvement 
in technique The advances have been compre 
faensivelv incorporated in this latest edition by ex 
tensive additions and alterations Portions shown 
by time to be less important have been condensed or 
put in smaller type with the result that the work is 
but slightly larger than the previous edition The 
effort to maintain the size of the volume has led to 
the use of poor spacing too small type, and crowded 
pages This is a real objection for the student must 
intensively study a textbook which accordingly 
should be capable of being read with ease The 
quality and extent of the contents 0! this book 
warrant 3 larger volume 

The older nomenclature of bacteria has been 
employed followed by thatof the Society of Amen 
can Bacteriologists Both the older and the Society 
of American Bacteriologists’ classification and 
nomenclature are described m the text The bib 
liograpby has been brought up to date bv chapters 
at the end of the book A A Day 


T he fourth edition of the standard French text 
book on local anxsthesia is just off the press ’ 
The widespread surgu-al activities of \ ictor Pauchet 
furnish plenty of material for his associates to de 
velop and practice methods of local aniesthesia 
The material is handled in such a w ay that methods 
of anarsthesia are separated to a great extent from 
their regional application and from the description 
of typical operations Repetitions are consequenlly 
unavoidable and the references from one place to 
another are not always accurate The value of the 
book would be greatly enhanced if the results and 
the untoward symptoms of these methods were 
mentioned Some of the statements in the book are 
open to discussion for instance that stovain is a 
marvelous drug m spinal anxsthesia the large 
amount of adrenalin to be added to the novocain 
solution and particularly the strong advocation of 
paravertebral injections The illustrations are dia 
grammatic but serve their purpose well Tb«r 
origin IS not always stated although due credit 1$ 
given to most of the recent Trench workers The 
succession of editions proves the need of such a 
book which adds to the spread and development of 
new and reliable anxsthetic procedures in the 
French literature G de Takats MT) 
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COMPLETE PROGRAM FOR THE CLINICAL CONGRESS IN DETROIT 


P LANS for the seventeenth annual Clinical 
Congress o! the American College of Sur- 
geons, to be held m Detroit, October 3 
to 7, 1927, are practically complete Under the 
leadership of a strong and representative com 
miitee of Detroit and Ann Arbor surgeons, a 
program of clinics and demonstrations that will 
adequately represent the clinical activities m 
the hospitals of Detroit and Ann Arbor, the 
medical school of the State University at Ann 
Arbor, and the Detroit College of Medicine and 
Surgery has been prepared and is published m 
the following pages The program is to be 
further revased and amplified during the weeks 
preceding the Congress Clinics and demon- 
strations will be conducted during the mornings 
and afternoons of each of the four day s, Tuesday 
to Friday inclusive Members of the faculty of 
the medical school of the State University are 
making special plans to entertain the YTSiling 
surgeons on each of the four day s 

The actual program of the Congress is to be 
issued daiK during the session, giving in complete 
detail a description of the clinics and demonstra- 
tions at the several hospitals and medical schools 
This program will be issued in the form of bulle- 
tins posted each afternoon at headquarters for 
tlie following day’s clinics A printed program 
will be issued each morning The clinical pro- 
gram for Tuesday will be posted during 9.fonday 


afternoon and reservations for tickets for Tuts 
day’s climcs may be filed late that afternoon 
An important feature of the clinical program 
will be a special senes of clinical demonstrations, 
illustrative of diagnosis and operative and post 
operative treatment of surgical conditions to be 
held at Orchestra Hall in the afternoons and at 
the Sutler Hotel m the mommgs The details 
will be found m the following pages 
On Fnday afternoon in Orchestra Hall there 
will be a symposium on traumatic surgery 
Much mterest will center m this syTnposmm as 
leaders of industry, labor, the indemnity com- 
panies, and the medical profession will here com- 
bine for consideration of a subject of mutual 
interest These four groups have all t direct 
interest m the efficient care of the injured and 
means by which thev may co operate to improv e 
the practice of traumatic surgery will be dis 
cussed by the leaders from all standpoints 
Technical surgical details wall not form a part of 
this program A report will be presented b\ the 
Boa.'ti on Traumatic Surgery on its activities of 
the present year, and also an outline of its 
program for the coming year 

General headquarters for the Congress will be 
established at the Book Cadillac and Sutler 
Hotels, both located on Washmgton Boulevard 
At the former hotel will be found the registration 
and ticket bureaus, bulletin boards, exhibits. 
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etc , ^hile the large public rooms at the latter 
hotel will be utilized for clinical demonstrations 
and \arious scientific meetings 
There will be on e'^hibition at headquarters 
durmg the Congress a replica of the Lister eThibit 
in the Uellcome Historical Medical Museum in 
London which has been pres'^nted to the College 
by Mr Henry S Wellcome 
The annual meeting of the Fellows of the 
College for the election of officers and the recep 
tion of reports of officers and committees will be 
held m Orchestra Hall on Thursdav afternoon at 
2 0 dock. 

EVENING MIETIVCS 

The Executive Committee has prepared pro 
grams for evening sessions on each of the five days 
of the Congress These V'nII be held in Orchestra 
Hall a new and beautiful auditorium located 
on Woodward Avenue convenient to the hotels 
On Monday evening at the Presidential Meet 
ing the first formal session of the Congress the 
President Elect Dr George David Stewart of 
New \ork wall be inaugurated and deliver the 
annual address On the same evening Sir John 
Bland Sutton of London will deliver the John B 
Murphy oration m surgerv 
The meeting on luesdav evening will take the 
form of a memorial to Lord Lister this being the 
vear of the Lister centennial The pnncipal 
speaker will be Dr W W Keen of Philadelphia 
the Nestor of American surgerv who was one of 
the first on this comment to use Lister s methods 
The annual convocation will be held on Friday 
evening on which occision the 1027 class of 
candidates for fellowship m the College wdl be 
received 

ANNUAL HOSPITAL CONrERESCC 
The tenth annual Hospital Standardization 
Conference of the Amencan College of Surgeons 
opens on Monday October 3 with morning and 
afternoon sessions m Orchestra Hall Dunng the 
following three davs there will be morning and 
afternoon sessions at the Statler Hotel A most 
interesting program of addresses round table 
conferences and general discussions dealing 
with everyday problems of practical interest will 
be presented 

Special demonstrations m various phas s of 
hospital administration will be given in the 
Detroit and Ann Arbor hospitals on Wednesday 
and Thursday afternoons On Wednesday mom 
mg there will be a most interesting symposium 
on the standardization of special departments for 
eye ear nose and throat patients, in the general 
hospital 


The program throughout will be of particular 
interest to surgeons and physicians supenn 
tendents trustees nurses and hospital personnel 
generally and a cordial invitation is extended to 
all persons interested in hospital work to attend 

An unusual opportunity is afforded hospital 
people this y ear to attend three national hasp tal 
meetings in succession beginning with the 
Hospital Conference of the Amencan College of 
Surgeons at Detroit October 3-6 leaving Detroit 
on October 6 spending October 7 v isiting Chicago 
hospitals and arriving m Minneapolis the morn 
ing of October 8 to attend the Amencan Prot 
estant Hospital Association and the American 
Hospital Association meetings the week of 
October 10 

SPrciVL PROGRAM ON SURGERV 01 THE 
LYT EAR NOSE AND TIIROVT 

The Sub committee in charge of the section on 
surgery of the eye ear nose and throat has pre 
pared a comprehensive and attractive program of 
clinics and demonstrations that will be of real 
interest to surgeons engaged in the practice of 
ophthalmology and otolaryngology 

The program includes a senes of clinical 
demonstrations on Tuesday Thursday and 
Fnday forenoons with a special session on 
Wednesday forenoon devoted to a symposium 
dealing with the standardization of the eye 
ear nose and throat departments m general 
hospitals All of these sessions will be held at 
the butler Hotel 

At the Tuesday morning session papers com 
pnsmg a symposium on brain abscess will be 
presented at the Thursday morning session a 
symposium on plastic surgery and on Friday 
morning a symposium dealing with vanous 
a«pecls of the treatment of eve injunes in 
industry 

Dunng the afternoons of each of the four da\ s 
Tuesday to Friday inclusive the clinicians of 
Detroit and Ann Arbor will entertain the visiting 
surgeons at clinics in the several hospitals A 
comprehensive and varied program of operative 
cfimcs and demonstrations has been prepared 
covenng all phases of clinical work in these 
special fields 

REDUCED RVILW VV FVRES — CERTIFICVTE PLVy 

The railway s of the United States and Canada 
have authorized reduced fares on account of the 
Detroit session of (he Clinical Congress, so that 
the total fare for the round trip will be one and 
one half the ordmarv first class one way fare 
To take advantage of the reduced rates it i 
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necessary to pay the full one v.ay fare to Detroit, 
procuring from the ticket agent when purchasmg 
ticket, a “convention certificate” which certi- 
ficate IS to be deposited at headquarters for the 
vise oi a special agent of the railways "Upon 
presentation of viseed certificate to the ticket 
agent in Detroit not later than October ii a 
ticket for the return joumej b> the same route as 
traveled to Detroit may be purchased at one- 
half the regular one wa> fare 
In the eastern, central, and southern states 
and eastern provinces of Canada tickets may be 
purchased between September 29 and October 
5, in southwestern and western states between 
September 28 and October 4, and m the far 
western states and western provinces of Canada 
between September 24 and 30 The return jour 
ne> from Detroit must be begun not later than 
October ii 

The reduction in fares does not appl> to Pull 
man fares, nor to excess fares charged for passage 
on certam trams Local railroad ticket agents 
will supply detailed mforraation with regard to 
rates, routes, etc Stopovers on both, the going 
and return journejs ma> be had within certain 
limits 

Full fare must be paid from starting point to 
Detroit, and it is essential that a “convention 
certificate” be obtained from the agent from 
whom the ticket is purchased These certifi- 
cates are to be signed b> the general manager of 
the Clinical Congress and viseed by a speaal 
railroad agent m Detroit durmg the meeting 
No reduction in railroad fares can be secured 
except m compliance with the regulations out- 
lined and within the dales speafied It is iropor 
tant to note that the return tnp must be made 
bj the same route as that used to Detroit and 
that the certificate must be presented during the 
meeting and return ticket purchased and used 
not later than October ij 

An exception to the above arrangement is to 
be noted m the case of persons traveling from 
points in the Pacific Coast states and British 
Columbia, who will be able to purchase round 
tnp summer excursion tickets which will be on 
sale up to and mcluding September 30, wnth a 
final return limit of October 31 The summer 
excursion fare is considerabl) lower than the 
convention fare of one and one half fares for the 
round tnp, but is available onlj in the Pacific 
Coast states and British Columbia Tickets sold 
at summer excursion rates permit travehng to 
Detroit vna one direct route and returning via 
another direct route, vvxth Uberal stop over 
pnvileges 


LIMITED ATTENDANCE — ADVANCE REGISTRATION 

Attendance at the Detroit session will be Imnt 
ed to a number that can be comfortablj accom- 
modated at the clinics, the limit of attendance 
being based upon the result of a survey of the 
amphitheaters, operating rooms, and laboratories 
in the hospitals and medical schools as to their 
capacity for accommodating v isitors Therefore 
those w ho wish to attend must register m adv ance 
Attendance at clinics and demonstrations will 
be controlled by means of special clinic tickets, 
which plan has proved an efficient means of pro- 
vidmg for the distribution of visiting surgeons 
among the several clinics and insures agamst 
overcrowding, as the number of tickets issued 
for any clinic is limited to the capacity of the 
room assigned to thxt clinic 

REGISTRATION FEE 

A registration fee of $5 00 is required of each 
surgeon attending the annual Clmical Congress, 
such fees providing the funds with which to meet 
the expenses of the meetmg To each surgeon 
registering m advance a formal receipt for the 
registration fee is issued, which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters during the meetmg 
This card, which is nontransferable, must be pre 
sented to secure clinic tickets and admission to 
the evening meetings 

DETROIT HOTELS AND THEIR RATES 
There are ample first class hotel accommoda- 
tions in Detroit for all who wish to attend, most 
of the hotels bemg located within short walking 
distance of the headquarters hotels 


Barium, Cadillac Sq at Bates 
Book Cadillac \\ ashington and Michigan 
Carlton Plaza 2931 John R St 
Clifford Clifford and Duffield 
Detroit Leland Cass at Bagley 
Fairbairn Columbia and John R 
Fort Shelby, Lafayette and First 
FortTrtayne Cass and Temple 
Gotham John R and Orchestra PI 
Impenal, 26 Peterboro St 
Madison Lenox, Madison A\ e 
Norton Jefferson and Griswold 
Palmetto John R and Hancock 
Royal Palms zjOjParkAve 
Savoy Adelaide and ood ward 
Staffer, Grand Circus Park 
Stevenson 46 Davenport 
Strathmore 70 1 \ Alexandrine 
TuQet, Grand Qiais Park 
W ebster Hall, in Putnam A\ e 


Single 

Double 

Riiom 

Room 

S2 50 

$4 00 

4 00 

6 00 

2 SO 

4 00 

2 SO 

4 00 

3 SO 

5 5° 

- 50 

4 oo 

3 00 

4 50 

2 50 

3 5° 

2 50 

3 50 

3 00 

5 00 

2 so 

3 SO 

2 7S 

4 5 ° 

3 SO 

S 00 

3 50 

S 00 

2 50 

4 oo 

3 00 

5 00 

2 50 

4 oo 

2 00 

3 50 

a 30 

5 00 

3 00 
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PROGRAM FOR EVENING MEETINGS 
In Osciiestra Hah at 8 15 p m 
Prestdtnttal ’Meetins — Menday October j 

Address of elcome Alexander Blain MD Chiinnan of Committee on Arrangements 
Address of Retiring President \\ alter W Chipiiah M D F R C S (Edin ) Sfontreal 
Introduction of Foreign Guests 

Inaugural Address George Dawd Stewart M D Rew\orL 

The John B Murph> Oration in Surgery Sm Jonx Bland Suttov Bt LL D M D F R C S , Ixindon 
Ltsler Centenary— Tuesday October 4 

Presentation of the Replica of the Lister Exhibit m the WcUcome Historical Medical Museum, London 
Henev 5 Wellcoite Esq London 

Presentation of the Lister Tablet to the American College of Surgeons Horace G Wetheeile JI D 
Monterey California in behalf of the Western Surgical Association 
Introduction of Toen Stewart C D E MB CM LL D Halifax Nova Scotia who was an assistant 
to Lord Lister 

Lister Oration W’illiau W illlaus Keew M D Ph D LL D F R C S (Eng Edm Ire ) Philadelphia 
Lister 8 Influence on Present Day Surgery WiluauJ Mavo MD Rochester Minnesota 
Remarks by Sir John Blavd Surtov Dt LLD MD FRCS London England 

FI ednesday October ? 

Howard C Tavlor MD New kork Radical Operation for Cancer of the Uterus 
Professor Gcstat E Essen MCixer Lund Sweden One Thousand Laparotomies for Myoma Uten 
Professor S A GASiuxLTorr Copenhagen Denmark Heart and Pregnancy 
John OsBORV PouK MD Brooklyn Fibroids m Pregnanev and Labor 

Thursday October 6 

Frank H Lahev M D Boston Surgery of Castnc and Duodenal Ulcers 
Robert Gordon Craic M B Ch M Sydney Australia HydatidDiseaseoftbeKidsei 
George P Muller M D Philadelphia Suppurative Diseases of the Chest 

Corrocalion — Friday October 7 

Confemng of Honorarj Fellowships 
Presentation of Candidates for Fellowship 

Presidential Address George David Stewart M D Newkork 
Fellowship Address 
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CLINICAL DEMONSTRATIONS IN SURGERY 

Tuesday q 30 ant — SlatUr Eolel 

Baud H Ballon, MB, CM, Montreal Biagnostic Value of Lipiodol in Bronchopulmonary and 
Pleural Lesions 

Samuel Iglauer, M B , Cincinnati The Advantages of Bromimzed Oil m Bronchography in Tuberculous 
Patients 

Hubert A Ro\ster, M B , Raleigh, North Carohna Appendicitis 

2 30 pm — Orchestra Ball 

George W Crile, M B , Cleveland Cases of Gall Bladder Disease 
Eugene H Pool, M D , New York Lesions of the Large Intestine 
Hugh H Young, M D , Baltimore Progress of Antisepsis m Urology 

Wednesday, q jo am — Statler Hotel 
Elmer Hess, M D Ene, Pennsylvama Tuberculosis of the Kidney 
Leonard G Rowniree, M D , Rochester, Minnesota Cardiovascular Comphcations 
C Jetf Miller, M B , New Orleans Management of Chronic Endocervicitis 

2 30 pm — Orchestra Ball 

J M T Finney, M D , Baltimore Speaking of Operations 

Ernst A Sommer, M D , Portland, Oregon Treatment 0! Acute Traumatic Joints 

John B Beaver, M D , Philadelphia Ulcers of the Stomach 

Thursday p 30 am —Statler Betel 

Lilian K. P Farrar, M D , New York Carcinoma of the Cervia and Application of Radium 
Barton Coore Hirst, M D , Philadelphia Different Types of Caesarean Section 
ViLRAY P Blair, M D , St I^uis Ankylosis of the Jaw, Correction of the External Appearance as Well 
as Ankylosis 

Robert S Cathcart, M D , Charleston, South Carolina Massive Sarcoma of the Breast 

CANCER SYMPOSIUM 

Thursday 3 00 pm — Orchestra Ball 

Report of Progress and of Prospect Robert B Greenouch, M D , Boston, Chairman of the Com 
mittee on the Treatment of Malignant Diseases with Radium and X Ray 
The Lead Treatment of Cancer Henry J Ullmann, M D , Santa Barbara, California 
Report on the Results of High Voltage X Ray Treatment m Cancer William A Evans, M D , Detroit 
The Use of Radium in the Treatment of Utenne Pathology Iriun Abell, M D Louisville 
Histological Estimation of the Mahgnancy of Tumors A Compton Broders, M D , Rochester, Minnesota 
Analysis^Re^rt^^f^^GE A Soper, PhD, New York, Managing Director Amcncan Society for the 



4o6 


SURGERY, GYNECOLOGY AND OBSTETRICS 


SURGERY OF THE EYE, EAR, NOSE, THROAT AND MOUTH 

Tuesday p joam — ’Hatitr Ilotd^Don If Campbell if D Chairman 
Sjmposium Brain abscess and Tumor 

P»ofes'?orDb G Alexander \ieDna Austria Choked Labmnth and Its Importance in Diagnosis 
and Indication in Brain Tumor 

Joseph C Beck MD Chicago Brain Abscess and Tumor from the Standpoint of the Otologist 
» and Rhinologist 

Alfred \V Adsov MD Rochester Minnesota Brain Abscess and Tumor from the Standpoint of 
the Neurological Surgeon 

\\ I Lulif MD Rochester Minnesota \iews of Importance of F>e Ground Examination and 
Fields of \ laion 

Discussion opened b\ J Milton Robb AI D Detroit 

U editesday g yo a »i — StUhr Uo'el — George E Froihmgham MD Chairman 
SiTuposium Standardization of Special Departments for Eve Ear Nose and Throat Patients m General 
HospitaU See detailed program under Hospital Conference 

Ihursday g jo a m —Stoller Ihiel—Burt R Slnirly if D Chairman 
Symposium Plastic Surgery of the Face 

\ iLRAY P Blair hf D St Louis Plastic Surgeo of the Face 

Discussion bj Wal-TEr R Parker M D Detroit and Ferris Suith M D Grand Rapids 
Edmund B Spaeth M D Philadelphia The Use of Fascia and Cartilage m Ophthalmic Plastic 
Surgerv 

Discusvion by Harry Cradle M D Chicago 
John M \\nEELER MD New York Plastic Repair of Orbit and Eyel'd 
C D Parfim MD Craveohufst Ontario Tuberculosis of the Larjnt 
Discussion opened by Gcy H McFall M D Detroit 

Friday g jo a m —Slafler Hofei — If alter R Parker U D Chairman 
Symposium Industnal Eje Surgery 

Sidney Ualker MD Chicago Aftermath of ago Intra Ocular Steel Cases 
F D Gulliver MD New York 
PLIN^ h Morse M D Detroit 
Don M Campbell M D Detroit 
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PRELIMINARY CIINICAL PROGRAM 


GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, UROLOGY, ORTHOPEDICS, ETC 


UNIVERSITY HOSPITAL 
(Ana Aibor) 

Tuesday 

Reuben Peterson — lo Hjsterectomj for fibroid oper 
ation for ovarian cyst 

Hugh Cabot — lo Nephrectomy for tuberculosis supra. 

pubic prostatectomy litholapaxy for stone in bladder 
F A CoLLER — 10 Subtotal tnyroidectom> for exoph 
thalmic goiter resection of stomach for cancer 
radical operation for cancer of breast 
Max Peet — lo Section of sensory root gasserian gan 
glion, removal of cerebellar tumor removal of spinal 
cord tumor 

Carl F Badglev — lo Ununited fracture of neck of 
femur extra articular fusion of hip for tuberculosis, 
Dunn 5 operation for calcaneous foot 
Carl U Eberbach — to Subtotal thyroidectomy for 
adenomatous goiter nephrectomj for tuberculosis, 
pjelotomy for renal calculus 

John \lexandeb — to Extrapleural thoracoplasty for 
pulmonarj tuberculosis phrenicectomy for pulmonary 
tuberculosis drainage o! abscess of lung 
\eenon Hart — lo Ober’s operation for club foot 
Hoke s operation for club foot arthrodesis of knee for 
tuberculosis 

Aidred S Wartjiin — lo Pathological conference 
Edward Cathcart — i 30 Suprapubic drainage of blad 
der (first stage prostatectomy) epididymectom> for 
tuberculosis endothermy for bladder tumor 
P HiCKEt — I 30 Dry clinic Diagnosis of bone 

tumor 

r A PoHLE— 2 15 Dry clinic Use and abuse of ultra 
violet rays 

C D Camt — 3 Dry dime The role of the neuropsy 
chiatnst in avoiding unnecessary operations 


Wednesday 

Reuben Peterson— 10 Hysterectomy for pelvic m 
flammation abdominal sterilization 
Hlch Cvdot — JO Cholecystectomy with cholelithiasis 
cholecystduodenostomy for biliary obstruction ap 
pendectomy 

r A CoLLER — 10 Subtotal thyroidectomy for toxic 
adenomatous goiter gastro enterostomy for duodenal 
ulcer operation for prolapse of rectum 
M \x Peet— 10 Chordotomy for intractable pain of can 
cer cerebral tumor sectionof sensory root of gassenan 
ganglion 

Carl E Badgley— 10 Transplantation of tensor fascia 
lemons for poliomyelitis open reduction of 'lipped 
femoral epiphysis, operation for unumted fracture 
Aidred S Marthin— 10 Pathological conference 
Carl IV Fberbvcii— 10 Suprapubic prostatectomy 
urethroplasty for unnary incontinence ureterotomy 
for stone 

John Alfvakder— 10 Thoracoplasty for chronic empy 
ema phrenicectomy for pulmonary tuberculosis 
IDWARD Cathcart — 10 Suprapubic prostatectomy 
orchiopexy for undescended testis 
A 5 " ARTiitN I JO Dry dime Pathology of goiter 
O LarlHiber — 2 15 Drydinic DevelopnjcntofLidney 


Vernon Hart — i jo Arthrodesis of knee for tuberculosis 
tendon transplantation for poliomyelitis arthrodesis 
of shoulder for tuberculosis 

Thursday 

Reuben Peterson — 10 Repair of relaxed vaginal out 
let repair of complete penneal tear 
Hugh Cabot— 10 Appendectomy suprapubic prosta 
tectomy nephrectomy for tumor ureterocolostomy 
for exstrophy 

r A CoLLER — to Cholecystectomy for cholecystitis 
colostomy for cancer of rectum subtotal thyroid 
ectomy for adenomatous goiter 
Max Peet — 10 Section of sensory root of gasserian gan 
glion operation for cerebellar tumor 
CvRL E Badoley-— 10 Synovectomy for chronic in 
fectious arthritis, Hibbs operation for fusion ol 
spine arthrodesis of hip for tuberculosis 
Carl \V Eberbach — 10 Subtotal thyroidectomy for 

toxic adenomatous goiter radical cure of chronic 
osteomyelitis pyelotomy for renal calculus 
John Alexander — 10 Extrapleural thoracoplasty for 
tuberculosis extrapleural pneumolysis 
Vernon Hart— to Tendon transplantation for polio 
myelitis arthrodesis of ankle for poliomyelitis trans 
plantation 0! fibula for loss of substance in tibia 
UdoJ \\ile— I 30 Drydinic The pre operative treat 
ment of syphilis in surgical cases 
P M Hiceey— 2 15 Dry dime Graham s method of 
diagnosis of gall bladder lesions 
L H Nevvburch and Hugh Cabot— 3 Dry dime 
Nephritis and renal infections 
Edward Cathcart — 1 30 Diverticulectomy for diver 
ticulum of bladder excision of bladder tumor supra 
pubic prostatectomy 

HERMAN KIEFER HOSPITAL 
Tuesday 

CarlW May — 9 Hyperplasia, of thymus in newborn 
E J O Brien and G C Penberthy — lO Thoracoplasty 
surgery of phrenic nerve operations and demonstra 
tioa of cases 

L Reynolds — 10 "A ray demonstration 
Tf ednesday 

Russel Alles — 9 Blood transfusion 
E J O Brien and G C Penberthy — 10 Thoracoplasty 
surgery of phrenic nerve operations and demonstra 
tionof cases 

L Reynolds —10 X ray demonstration 
Thursday 

C C Birkelo — 9 Demonstration Tubetculous en 
tentis 

G C Penbertha — 9 Empyema 
W L Seelfa and stall — 9 Obstetrical ward walk 

Friioy 

E J O Brien and G C Penberthy — 9 Thoracoplasty 
surgery of phremc nerve, operations and demonstra 
tion of cases 

L Reynolds — 9 \ ray demonstration 
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HARPER HOSPITAL 
Tuesday 

Max and assoaafes — 0 Surgical cluuc 

C 1\ Hu.tiDAYandC G Jevmncs— g Goiter clinic 
Inadence of goiter medical aspects of goiter 
Ceoxge lLAVPf.Rj/4-s —9 C^TiecoIogical operations 
UakpSeeley — 9 Demonstration Management of pel\ic 
inflaminatory disease 

F II Cole — 9 Demonstration Methods of diagnosis of 
ureteral obstruction 

W K Rextord — 9 Demonstration Bladder tumors 
R A MAcAsTirns — 9 Demonstration Treatment of 
epididymitis 

H C S^LTZSTEiv and Tbiav Leuceuti^— 9 Cancer 
clinic 

A D LaFerte— 9 Open treatment of fractures 
F C Kidner — 9 Cases of enchondromata 
R ^ FnvsTON — 0 Orthopedic results 
Harold He>T)ersoy— 9 Puerperal sepsis 
O C Foster— 9 Fetal raortahts causes 
C L Snumi — 9 Oral surgery clime operations and 
demonstration of cases 
J J Tolan— 9 Dental infections 
F C \ ALE— 9 Dry clinic Surgical and medical aspects 
of gastric and duodenal ulcer 
II ednesday 

C D Broois and associates— 0 Surgical clinic 
W A EtANS— 9 Demonstration Roeotgeoologyof the 
gallbladder 

NoRifAKAtiEN— 9 Dia-mosisofgastncmalignaocv 
F C Rdver— 9 Orthopedic operations 
L I Ilntscnst^N— 9 Proctological operations 
A C Hcll— 9 Demonstration Industrial surgery ftac 
tures ofoscalcis 

E C Damdsov — 9 Demonstration Treatment of 
bums 

T F Mlllen— 9 Demonstration Dislocation of emi 
lunar cartilage and fractures of scaphoid 
Bison Lone\— 9 Electrical bums 
G B Cawenter— 9 Treatment of carbon monoxide 
poisoning 

G W Siockwell— 9 Demonstration tinumted fractures 
\\ A Evans T Lelcectia and C K IIasley — 0 
Demonstration Radiation and electnc coagulation 
in malignant diseases 

E G Martin— 9 Demonstration Cases of dysenteiyr 
treated by Bargen s method 

J J Corbett — g Demonstration Management of acute 
proctological condi tions 

H P CcsniLix — 9 Demonstration Gynecological diag 
nostic methods 

L Hat-nes— 9 Demonstration Diagnosis of preg 

nancy 

W T Shannon— 9 Demonstration and compansoo of 
methods m anxsthesia 

Thursday 

Max B UXEC and associates— 9 Surgical dime 
C W HALUDNYandC G Jenninus— 9 Goiter clinic 
Incidence of goiter medical aspects of goiter 
George Kamperuan— g Gvnet-ological operations 
Ward Seeley— 9 Demonstration Management of pelvic 
inflammatory disease 

F H Cole— 9 Demonstration Methods of diagnosis of 
ureteral obstroction 

V, E, Retford— 9 Demonstration Bladder tumors 
R A. MacArtbur— 9 Demonstration Treatment of 
epididymitis 


H C Saltzstein and Trian LEUCECiLi— 9 Cancer 
cluuc 

A D LaFerte— 9 Open treatment of fractures 
F C Kipnes— ^ Cases of enchondromata 
R V Fitnston— 9 Orthopedic results 
Harold Henderson— 9 Puerperal sepsis 
O C Foster— 9 Fetaf mortafity causes 
C L StRAiTB— 9 Oral surgery clinic operations and 
demonstration of cases 
J J Tolan— 9 Dental infections 
F C Vale— 9 Dry dime Surgical and medical aspects 
of gastnc and duodenal u’cer 

Friifjy 

C D pROORS and associates— 9 Surgical dime. 

W A E\ass~ 9 Demonstration Roentgenolo'O’of the 
gallbladder 

Norman Alien— 9 Diagnosis of gastnc malignancy 
F C Kidner— 9 Orthopedic operations 
L J IltRscnuAN— 9 Proctological operations. 

A C Hall— 9 Demonstration Industrial surgery 
fractures of 0$ calcis 

E C Daiidson— 9 Demonstration Treatment of burns 
T I Mullen— 9 Demonstratioii Dislocation of senu 
lunarcartila^andfracturesof caphoid 
ByronLon'ei— 9 Electncalbums 
C B Carpenter— 9 Treatment of carbon mononde 
poisoning 

G VV Stoceiveh.— 9 Demonstration Unumted /r»c 
turn 

U A El INS T Lelcectia and C K HisiEi— 9 
Demonstrauon Radiation and electnccoagulatios lo 
malignant diseases 

E G MisrrN— 9 Demonstrauon Cases of dysentery 
treated by Bargen s method 

J J Corbett— 9 Diaonstrauon Management of acute 
proctological condiuons 

II P CisiiMiN—Q Demonstrauon Gynecological disg 
nosUciotlhoiL 

L W Hai-nes— 9 Demonstration Dia-nosis of preg 
nancy 

W T Shannon— 9 Demonstration and comparison of 
methods of anesthesia 

PROnOENCE HOSPITAL 

Tuesday 

EpnARD Panener— 9 General surgery 
MaxiiuA Harper — 9 Gynecology 
WnxiAuE Keane— 9 Cenito-urmary surgery 

n ednesday 

HacrASfJ EEnrotTK — 9 General surgery 
John Bell — 9 Obstetrics 
Cedric P Soeey— 9 Geoito-unnarv surgery 
Allen McDonald — 10 30 General surgery 

Thursday 

RAiatoN-D Andries and Louis Morand— 9 General 
surgery 

If WELLD-CTONliATEsandlsAACS CfLiEST— 9 Cme 
col<^ 

James ilATnEi\s~9 Orthopedics 
Charles J Jentcen~io 30 General surgery 

Frtday 

J A AIacMulan— 9 General surgery 
John Bell— 9 Obstetrics 
E^ITARO Doutle— 9 General surgery 
Ralph H Bookmeyek— so.30 General surgery 
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HENRY FORD HOSPITAL 
Tuesday 

R D McCLUEEandA B McGraw— 9 General surgical 
clinic operations and demonstration of cases 
J P Pratt and H Nelsov— 9 Gynecological clinic 

operations and demonstration of cases 
John K Oruont) — 9 Urological clinic operations and 
demonstration of cases 

C \\ Peabody — 9 Orthopedic clinic, operations and 
demonstration of cases 

Wednesday 

R D McCLUEEandA B McGraw— 9 General surgical 
dime operations and demonstration of cases 
J P pEATTandH M Nelsov — 9 Gynecological dime 
operations and demonstration of cases 
C W Peabody — 9 Orthopedic dime, operations and 
demonstration of cases 

A S CrawtoRD — 9 Neurosurgical clmic operations and 
demonstration of cases 

Thursday 

R D McClUSe and A B McGeaw— 9 General surgical 
clinic operations and demonstration of cases 
J P rR.\rr and H M Nelsov-- 9 Gynecological dime, 
operations and demonstration of cases 
John K Ormovo — 0 Urological clinic, operations and 
demonstration of cases 

C W Peabody— 9 Orthopedic clmic, operations and 
demonstration of cases 

Friday 

R D McCLUEEandA B McGrau— 9 General surgical 
clinic operations and demonstration of cases 
J P PEATTandH M Nelson— 9 Gynecological dime, 
operations and demonstration of cases 
C I^\BOOY-— 9 Orthopedic dime operations and 

demonstration of cases 

U S Crawtord — 9 Neurosurgical dime, operations and 
demonstration of ca<es 

Dcmonslralions — Daily gam 
R S SiDDALLandR J Sissov Obstetrical clinic madence 
of late toxxmia of pregnancy and significance for 
subsequent pregnancy ethylene anssthesia m obstet 
ncs pathology of the placenta and umbilical cord 
developmental anomahes of the fetus and other 
pathological specimens 

r J Sladen R H Durhaji A E Koehler R 1 
Johnston and associates Demonstrations with 
exhibits Graphic illustration of the organization of 
the hospital from the standpoint of the patient the 
curriculum of the interne critique of record methods 
with exposition of a new method the prc-opeialive 
problem of hypertension to the surgeon and aher 
results direct capillary studies, congenital deformities 
ol the gall bladder 

r R Menach S j Joyce and associates Demonstra 
tions mth exhibits Etiology of angioneurotic cedema 
dermatological lesions Oantern slides) relationship of 
Kahn test to clinical syphilis (Dr Hartman) 

] G Mateer ^\ S Henderson and associates Demon- 
strations with exhibits Cluucal evaluation of chole 
c^-stography based on 1000 cases method of prepara 
tion of patienU for cholec>stograph> general method 
of gastro-intcstinal surxey, method of differentiation 
of cases of jaundice, pre-operative problem of p>Ionc 
obstruction 


D P Foster Demonstrations with exhibits Outpatient 
department studies in metabolism with examples, 
obesity in relation to blood pressure use of glucose 
in treatment of nephritis, cases of diabetes and 
pregnancy 

T J Heij>t Groves Sitith and associates Demonstra 
tions with exhibits The aid of the neuropsjchiatriu 
service to the surgeon and obstetnaan 
F Janney SifiTH L T Colvin and associates Demon 
strations with exhibits Heart lesions produced by 
deepX ray expenraental and clinical study (with Drs 
Hartman, Doub and BoUiger), spontaneous Jiemia of 
lung through the chest wall treatment of Stoke® 
Adams disease with banum chloride clinic on hpiodol 
injections, diagnosis of lung abscess and artificial 
pneumothroax 

C M McColl D S Arbocele and associates Demon 
stration reception and handling of new patients in 
the outpatient department 

L S Falus a Bollicer and F W Hartman Demon 
stration Colloidal lead treatment of carcinoma prep 
aration and tissue reactions 

R D McCluee and F W Hartman Demonstration 
Blood transfusion, methods and results, a plea for 
standardization 

H P Doub Demonstration Radiological studies on 
thoracic tumors, development and response to de 
radiation 

F W Hartman, A Boilioer and H P Doub Demon 
stration Deep X ray as an agent for the production of 
ewnmeatal visceral disease 
F W Hartman Demonstration Cjtology of bone tumors 
C Z Garber Cytology of bene tumor 

CHILDREN S HOSPITAL 
Tuesday 

Frederick C Kidner, Robert V Funston, and F G 
Curtis— 9 Orthopedic operations 
Grover C Penbeethy and staff— 9 General surgery of 
children 

Wednesday 

Frederick C Kidner, Robert V Funston, and F G 
Curtis — 9 General surgery 
Grover C pEsHERniY and staff — g Orthopedics 

Thursday 

Frederick C Kidner Robert V Funston and F G 
Curtis — 9 Orthopedic operations 
Grover C Penbertuy and staff — 9 General surgery 

Friday 

Frederick C Kidner, Robert V Funston and F G 
Curtis — 9 General surgery 
Grover C Peneerthy and staff — 9 Orthopedics 

WOMANS HOSPITAL 
If ednesday 

C H Judd — q Cjmecology 

Thursday 

SoSANVE Sanderson — 9 Gynecology 
Friday 

Archibald D JIcAu’ine— 9 General surgery 
Wyman Barrett— 9 General surgery 
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ST ltVR\ S HOSPITAL 
T uesdtiy 

WiLLiMi J Cassidv — 9 Tumor of cerebeltum toTic 

goiter removal of foreign body in bronchus 
\\ ALTER llACLfTT— ^ Resection of colon cholecystec 
toinj appendectomy 

LzoDretzra — 9 Decompression in skullfracture vaginal 
repair tovic goiter 

LArrstb Co'CDiT — g Fracture of femur (open reduction) 
amputation of foot trephining in skull fracture 
Astirev. R ILvceett— 9 PoUs fracture fracture of 
patella open reduction of fracture of humerus 
ArjlvnT) Kerstev — 9 Removal of tuberculous kidney 
suprapubic prostatectomy epididymectomy 
Lorc’vzo ZitofER — 9 W atkins interposition operatioa for 
cvstocele (vaginal repair) fibromyomata of uterus 
h>sterectomy 

John Corbett — 9 Demonstration of local sacral and 
spinal anxsthesia hxmorrboids local carcinoma of 
rectum resection (Miles operation) prolapse ol 
rectum 

II cintsiay 

WnxLVMj CASsmt — 9 Appendectomy duodenal ulcer 
tgaslro enterostomy) foreign body in knee joint 
(removal) 

V-alterL IUckett— 9 Nkaugh 5 replacement of ascend 
ing colon Finneys gastroduodenostorey myomec 
to my 

LeuDsetzea — 9 Cystoceleand rectocele (repair) gastnc 
ulcer (gastric resection) tumor of pine (removal) 
LasMb CovDiT — 9 Amputation of hip joint cast for 
fracture of os cakis fracture of patella 
Avoreiv K IIacutt— 9 Cast of tibia open reduction of 
fracture of humerus appendectomy 
AttaivNP Kerstev— 9 Cytoscopy removal of tumor of 
scrotum drainage of bladder 

ttiLLikuA Ri?p — 9 Appendectomy salpingostomy (or 
stenlity amputation of cervix 
Jonv Corbett— 9 Colostomy for carcinoma of sigmoid 
operation for pruritus am 

Thursday 

WiLLUM J Cassidy— 9 Suture of ulnar nerve brain 
ab«ccss (drainage) excision of knee joint resection of 
nb in empyema 

M ALTER L Hacketi — g Thyroidectomy (adenoma) 

carcinoma of sigmoid ovanan cyst 
Leo Dretzi^ — 9 balpingectomy for pelvic inQaminatory 
disease carcinoma of tongue resection of rectum for 
carcinoma (Allies operation) 

Lanvzs Condit — 9 Removal of foreign body from Lnee 
joint cast for fractured femur cast (or fractured nbs 
Avdreiv R Hackett — 9 Removal of bone plates foreign 
body in band (removal) fractured tibia 
Aruavd Kerstev — 9 Stone in ureter stone in bladder 
removal of tuberculous kidney 
AAilllvsi a Rift — 9 Hysieieclomy appendectoiny 

hiroorrhoids 

JoBV CoREETT — 9 Hsmonhoids under local aocsthcsia 
operation for imperforate anus rectal fistula 

WICIIIG A^ MUTUAL HOSPITAL 
G C Pevbertsy and Dr Suith — 9 Duly General 
surgical operations and demonstration of cases Re 
pair of lacerations amputations reduction of frac 
tures care of unumted fractures hernia cases 
Stafl— 9 Daily Demonstration in physiotherapy dc 

partment 


CR.ACC HOSPITAL 
Tuesday 

Brocb Avdersov— 9 Hysterectomy for fibroid 
HerbertAA IlEivnr — 9 Gastncsurgery 
I RAVE \ Kelly— 9 Iferniotomy local anasthesia 
IIlch a Haderty— 9 Fixation operation for procidentu 
uten 

MutovA Dvrllvo — 9 \ agmal plastic 
FraveE CiRTiw— 9 Hibbs operation 
Edwin C Hoff— 9 Cholecystectomy 
Lewis E Damels.— 9 V agmal plastic 
Harold L Morris— 9 Operative procedures for bilateral 
renal calculi 

Leroy W Hlll— 9 Scrotal surgery epididymectomy 
cpididymotomy 

11 ednesday 

ILvrolo K SiLvtvAV— 9 Thyroidectoniy 
Frank A Kelly— 9 llermotomy local anesthesia 
Robert J Palmer — 9 Pylorectomy 
Brlce Avdersov— 9 V agmal pbstie 
Lewis E Dvstels — 9 Hysterectomy for carcinoma of 
cervix 

CaARXEsS Kenvzdy— 9 Gastncsurgery 
WiLiUiiA Htosos— 9 rneumcmectomy 
MttTOv A Dablisg— 9 Demonstration of lipiodol in 
jecUon of fallopian tubes 
IIarbyW PtACCEUEyER— 9 Prostatectomy 
George C BtmR— 9 Cystoscopy with local anxsthesia 

Thursday 

Herbert Mr Hewitt — 9 Cholecystectomy 
Brlce Avdersov— 9 Abdominal hysterectomy for 
fibroid 

M ILIUM £ Blodgett— 9 Albee operation 
HvroloK SilARAV— 9 Thyroidectomy 
George P Myxrs— 9 Open reduction with bone graft 
(or fracture of femur 

lltcB A iIvcERTt — 9 Bilateral salpingo oophorectomy 
Fra HR A Kelly— 9 Herniotomy 
L M IIartuan— 9 Amputation of leg at htp jouit 
R L C^iniiNC — 9 Tuberculosis of genito-unnaiy tract 
nephrectomy dermoid cyst of scrotum 

Friday 

ILvRom K SiiAWAN— 9 Thyroidectomy 
Robert) Palmer— 9 Herniotomy 
OiARixsS Kewedy — 9 Removalofspmalcord tumor 
WiLLLVu E Blodgett— 9 Uibts operation 
I-R.VNK E Ctotis— 0 Talipes equmovarus 
Low IN C Hoff— 9 Operation on gall bladder and duets 
r*.vvE A Kelly— 9 Hernia local anasthesia 
George P Meyers— 9 Resection of knee joint 
Harry M PtACCEitEYER and R L CouinNCS— 9 Car 
cinoma of prostate electrocoagulation of tumor 

ST JOSEPH S MERCA HOSPIT VL 
(Ann Arbor) 

C C Darling General surgical operations and demon 
stration of cases 

I D LoREE Geuito urinary operations and demonstra 

tioa of cases 

C L WASitBLRNX Orthopedic operations and demon 
stration of cases 

H H ClmminCs Gynecolooica! and obstetrical operations 

and demonstration of cases 

II M Beebe General surgical operations and demon 

stration ol ca es 
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DETROIT RECEIVING IIOSPITAI 
Tuesday 

II K Shawan and C Fremont Vale— 9 General 

surgery 

H F DnsBLE— 9 GynecoloR> 

II W Placgemeyer and R E Comming— 9 Urolr^y 
W E Blodgett — 9 Orthopedics 
0 A Brines— 9 Pathological conference 
Paul Eisen — 9 ray demonstration 

Wednesday 

H ^\ ELLINGTON Yates — 9 Gynecology 
Leo Dretzkv and Charles B Larotp— 9 General 
surgery 

E G Martin— 9 Proctology 

W E R.EANE— 9 Urology 

James E Da\ts — 9 Pathological conference 

J C Kenning — 9 X ray demonstration 

AlexanderW Bl/\in — II General surgerj 

Thursday 

W J Seymour— 9 General surgery 
A D LaFerte and L I Condit^ Bone and joint 
surgery, open reduction of fractures 
Ward F Seeley— 9 Gynecolog> 

H K Sha\\an and C Fremont Vale — 9 General 

surgery 

0 A Brines— 9 Pathological conference 
Paul Eisen — 9 \ ray demonstration 

Friday 

Angus McI ean— 9 General surgery 
Fred H Cole— 9 Urology 

Leo Dretzka and Charles B LALorr — 9 General 
surgery 

L J IIiRscuMAN and J J Cordett— 9 Proctology 
James L D\ms — 9 Pathological conference 
J C Kenning — 9 \ ray demonstration 


JEFFERSON CLINIC AND DIAGNOSTIC 
HOSPITAL 
Tuesday 

Alexander W Blain— 9 Thyroidectomy for Graves 
disease 

Ira G Downer — 10 Cholecystectomy and appendec 

tomy 

Leo E Grajewski— II Bilateral epididymectomj 

chronic epididjTnitis 

DanidF Heron — 12 Oral surgery 

n ednesday 

P\UL Eisen — 9 \ ray demonstration, gastric ulcer 

Alev\nder \\ Blain — 10 Gastric resection for gastnc 
ulcer 

Osborne A Brines— ii Direct blood transfusion 

Week Lim — !■* Industrial surgery 

Thursday 

Ira G Downer — 9 Gastro-entcrostomy duodenal ulcer 

Roy C Kincswooi>— 10 Abdominal hysterectomy, 
fibroid of uterus 

OsBOR-NE A Brines- II Direct blood transfusion 

Har\-ey Blain— 12 Oralsurgery 


Friday 

Alexander W Blain— 9 Thyroidectomy adenoma of the 
thyroid 

Ira G Downer — 10 Herniotomy, ventral hernia 
LeoE Grajewski — ii Nephrectomy pyonephrosis 
RoyC Kingswood — 12 Vaginal repair lacerations 


ST JOSEPH S MERCY HOSPITAL 
Tuesday 

George Baker — 9 Operations for mediastinal tumors 
and ventral hernia 

A L Gicnac and B B Brunke — 9 General surgical 
clinic 

Dr Cummincs — 9 Urological clinic 
II ednesday 

Joseph H Andries — 9 General surgical clinic 

I Thompson and C J Foley — 9 Gynecological clinic 

utenne suspension and lacerations 
r Roberts — 9 Urological clinic 

Thursday 

W ILLUU Hackett — 9 Chronic appendicitis 
Hugh Harrison — 9 General surgical clinic 

II Malejan— 9 General surgical clinic 

Friday 

E C Baumgartner— 9 Surgery of the gall bladder 
F Purcell— 9 Orthopedic clinic 
E Lynch— 9 General surgical dime 


EVANGELICAL DEACONESS HOSPIT \L 
Tuesday 

Elden C Baumoarten and Rudolph L PrEirFER— 9 
Operations on gall bladder aod female pelvis 

II ednesday 

Alfred H Whittaker and Jacob Mantino— 9 Demon 
stration of fracture cases and operative work on 
fractures 

Thursday 

Lesue Henderson and Daniel Leiihausfr — 9 Cases 
of gastnc aod duodenal ulcer, operations 

Friday 

Robert T Tapert and Lawtience N Host — 9 Opera 
tions on thyroid and female pelvis 

HIGHLAND PARK GENERAL HOSPIT \L 
Tuesday 

W iLUAii R McClure— 9 Fracture dime 
II ednesday 

William Hudson — 9 Surgery of non tuberculous sup 
purative disease of the lung 

Thursday 

Frank C W itter — 9 Gynecological and surgical dime 
Frida'i 

G Van Amber Brow'n— 8 Plastic pelvic surgery, treat 
inent of mahgnancy of utenne cervix 
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SURGERY OF THE EYE E\R 


lURPER HOSPITAL 
Tuesday 

George ^ROTHI^G^AiI and associates — i Eye duuc 
operations presentation of cases glaucoma 
H Lee Siuesov — a Ethmoid and phenoid diagnosis 
headache originating from nasal conditions 
Jacob evdel — 2 Alastoid postoperabv e complications 
R H PD.oandR J Sisson— 2 Slit lamp tech^ue and 
fundus examinations 

Parker Heath — 2 Arteriosclerotic changes in the 

fundus 

\\ A Deenxt E D Kanaci and Asthcti Hale— 2 
Diagnostic demonstrations 

\\ niusi Evans — Exhibit of mastoid \ ray plates 

n «f«<sdav 

Don M Campbell, Dgncav Campbell and associates— 2 
Ejeclimc industrial di eases of the eye 
Hermqn Sanderson — 2 Sinus disease — surgical and 
non surgical treatment 

J MiltovRqbb— 2 Spreading osteorayelitisof ibesltill 
^\aUAU Evans— Exhibit of mastoid \ ray plates 
F L Ryesson— 2 Detnonstrationotfunduscases 
Lee Lairs C C W vlkeb and R E Vkslow— 2 Diag 
DO tie demonstrations 

Thursday 

George' Frotblnceau and associates— 2 Eye dime 
operations presentation of ca es glaucoma 
H Lee Simpson — a Ethmoid and sphenoid diagno is 
headache onguiatiag from nasal conditions 
Jacob A\en‘sel— 2 ^lastoid postoperauve complications 
II H PiKoandR J Sissov— 2 Slit lamp technique and 
fundus examinations 

Pajerck Heath — 2 Artenosclerotic changes in the fundus 
V, A DfirNTT E D Kanaoa and Ajuoite Hale — 2 
Diagnostic demonstratioas 

\\iLLLAU Evans — 2 Exhibit of mastoid \ ray plates 
Friday 

DonAI Camtbeh. Dcncan CAMPBELL andassociates— 2 
Eye dime, industrial disease of the eye 
I Ierjiov S axderson — 2 Sinus disease — surgical and non 
surgical treatment 

J JJiLTOv Robb — 2 Spreading osteomyeLtis of the sLull 
I L Rverson — 2 Demonstration of fundus cases 
Lee I^nu) C C AAaletr and R E Akslow— 2 Dwg 
postic demonstrations 

AAilliam Evans — 2 Exhibit of mastoid \ ray plates 

ST JOSEPH S MERCA HOSPITAL 
ru«day 

Eccen'e Ssarn Jr— 2 Eye car nose and throat dime, 
n ednesJay 

TeoUAS Keating — 2 Operations for trachoma plastic 
surgery of the nose 

rAwrjday 

WiLLiAii Beerv— 2 Eye ear nose and throat clinic 
Friday 

J M Grate — 2 Eye ear nose and throat dime. 


NOSE, THROAT, AND MOUTH 

U\R ERSITY HOSPITAL 
(Ann Arbor) 

Tuesday 

Walter R Parser George Slocum and Malcoim 
Bournt: — I JO Eye operations Cataract extrac 
turns simple combined Knapp 

R B CAsriEiD A C Fcrstenburc and J E Croc 
SHORE — i 30 Ololaryngological dime Diseases rf 
larynx and bronchi tnth «pecial reference to treat 
ment of malignant disease ot the laonx. 

IT fd««day 

Walter R Parker George Slocum and Maicoim 
BoCexe— I JO Eye operabons Indectomy tre- 
phine cyclodialysis extirpabon of lachrymal sac 

R B Ca-ntield a C Fcrstevburo and J E Caotr 
SHORE— 1 JO Otolaryngological dime Diseases ot 
the oose and accessory smuses observ’abon of the 
treatment of atrophic rhimtis 

TiursJjy 

Walter R Parker George Slocuu, and Malcolm 
P otnLVE — t JO Eye operations Antenor sderotomy 
skin inusde operation for entropion, Hess operation 
for ptosi enucleation mth glass ball implant. 

R B Canfieu> a C PimtTBN'BVRO and J E Crou 
SHORE— 1 JO Otolaryngological dime Infeeboas of 
the temporal bone complications, mlh specul refer 
ence to tnatment of sinus thrombi and sepbcsmis 

JCFFERSOV CLIMC AVD DIAGSOSnC 
HOSPITAL 
Tuesday 

W ILSON RA>n>OLrfl— 2 Chrome suppurabve obU» media 
radical mastoidectomy 

F T Mcnsov— 2 Ii-ory implanted in cases of omms 
n ednesday 

F T Mcnsom — 2 Tonsillectomies under local anssthesia 
Thursday 

George Renato — a Conservative methoda in treatment 
of upper respiratory condibons 
Friday 

WosoN Rakdolth- 2 Exbrpabonof nasolachrymalduct 

ST JOSEPH S AIERCA MOSPITAL 
(Ann Arbor) 

George Slocum Eye dimes operabons and demon- 
strabon of cases , 

R B Canfield Nose and throat dimes operabons ana 
demonsbabon of cases 

D W MYERS- Eye ear nose and throat dimes, operabons 

and demoostrabon ot cases 

MICIHG an ilUTU AL HOSPITAL 

Howell L Begle— 10 daily Roubne care of 

with mjured eyes Discussion of industrial problems 

Tdabv e to injury of the eyes. 
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GRACE HOSPITAL HENRY FORD HOSPITAL 


Tuesday 

Voss Hareeix— 2 Surgery of ethmoid 
RayW Hughes — 2 Surgery of maxillary sinus 
John E Gleason— 2 Plastic surgery of nose and face 

TP ednesday 

William. Fowler — 2 Tonsillectomy Sluder method 
Neil Bentley — 2 Tonsillectomy LaForce method 
Charles C McClelland — 2 Tonsillectomy, dissection, 
gas ansesthesia 

Thursday 

Charles C McClelland— 2 Surgery of the mastoid 
Emil Amberg — 2 Surgery of the mastoid 
L E Grant — 2 Surgery of ocular muscles 

Friday 

Fred Johnson — 2 Surgery of lachrymal sac 
Neil Bentley— 2 Tendon tucking and operation for 
squint 

John E Gleason— 2 Surgery of larynx 


DETROIT EYE, EAR, NOSE AND THROAT 
HOSPITAL 
Tuesday 

Burt R Shdsly— 2 Surgical removal of papillomata o! 
the larynx, intubation, tracheotomy mastoidectomy 
thyroidectom} 

Wednesday 

0 J Shore — 2 Radiology of sinuses and mastoid 

C B Lakoff— 2 Surgery of the bead 

Duncan A Cambell— 2 Mastoid surgerj 

Thursday 

C B Gaines— 2 Demonstration of various methods of 
tonsillectomy 

F L Rterson— 2 Septum operations 

R J Hardstait — 2 Septum operations 

Friday 

E S Bullock — 2 Artificial pneumothorax m relation to 
surgery of the chest 

R \\ Gillman — 2 Jcquintj treatment of chronic tra 
choma 

W A Defnet — 2 Clmical demonstration 


ST MARk S HOSPITAL 

r««silay 

iLSON Randolph — •’ Mastoidectomy Enucleation of 
lachrymal sac 

Wednesday 

Euclide V Joinville — 2 Tonsillectomy, snare method, 
general and local anaesthesia Cataract, congemtal 
discission 

Raymond J Sisson — 2 Advancement and tenotom} 
Thursday 

Ben F Glovvacki — 2 Diagnostic laryngoscopy Maxil 
lary antrum Caldwell Luc operation 

Friday 

T r CUFTORD — 2 Submucous resection Tonsillectomy 
and adenoidectomy 


Tuesday 

K W Cosgrave and W B Hubbard — 2 Chemical 
bums of the e>e with experimental studj 
W T Garretson — 2 Modification of the LaGrange 
operation in simple glaucoma 

W ednesday 

E L WaiTNEY and G C Hardie — 2 Some interesting 
toxic ambljopias with accompan>ing charts 
W T Garretson — 2 Rib cartilage graft m the orbit 
(movuig pictures) 

Thursday 

E L Whitney and H P Doub — 2 Diagnosis of polyp 
in the antrum by \ ray and verified by radical 
maxjUaiy operation 

W T Garretson — 2 Lipoma of the cesophagus 

Friday 

W T Garretson — 2 Treatment of laryngeal abductor 
pai^ysis 

E L Whitney and W A Sciueger — 2 Interocular 
foreign bodies their treatment, with a report of cases 

PROVIDENCE HOSPITAL 

Tuesday 

R E Mercer— 2 Demonstration of Mercer’s antrum 
tube Bilateral abductor paralysis Radical ethmoid 
ectomy 

IV ednesday 

Donald M Graham— 2 Oral surgery 
WiLUS Potter— 2 Techmque ol radical ethmoid and 
sphenoid operations Radical mastoid operation 
Tonsillectomy under local anssthesia 
Robert Beattie and Ray Connor—* E>e ground 
clinic 

Thursday 

William P Woodworth — 2 Submucous resection 

Adenoidectomy under ethyl cblonde 
Robert Beattie and Ray Connor— 2 E> e ground dime 

Friday 

A O Brown — ■» Tonsillectomy under local and general 
anxsthesia Simple mastoidectomy 

CHILDREN’S HOSPITAL 

Tuesday 

Howell L Begle and R Sisson — 2 Eye dime, ward 
rounds fundus examinations 
Jacob S Wendzl — 2 Mastoid complications 

n ednesday 

R Sisson — 2 Eye operations 
WoxiAuS Gonne — 2 Mastoiditis in infants 

Thursday 

Drs Walker and 0 Hora— 2 Eye clinic ward rounds 
fundus examinations 

Don M Howell — 2 Accessory smus disease m children 

Friday 

Howell L Begle— Eye operations 
J B Norton — 2 Treatment of chrome otitis media in 
children 
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HIGHLAND PARK HOSPITAL 
Tuesday 

Don Coiioe— j Operation Muscle advancement for 
strabismus Demonstration Klonocular exophtha! 
mus retinitis pigmentosa coloboma of the cnoroid 

\\ 0 Meekiil — 2 Needle operation for cataract 

ednesday 

r r Poos— 2 Tonsillectomies under gas anicsthesia 
demonstration of tuberculous eye lesions 

C T Stvpbs— 2 Submucous resection of the nasal septum 

Thursday 

Don Coijoe — 2 Radical operation for maxillary antrum 
O Merrill — 2 Tonsillectomies modified Crowe 

method 

Trulay 

O Merrill— 2 Radical mastoid operation 

DETROIT RECEIVING HOSPITVL 

Staff — Daily 2 (a) ileeting in staff room for discussion 
of fflatenal to be presented in optrafing rooms (b) 
Clinical surgical and anatomical demoastrations m 
operating rooms as follows 

J M Ropo and Don W Howsiu Radical fronul sinus 
operations 

I S ScnxsiEECK Tonsillectomies local and general 
an* thesia 

C F McCtivToCE Stellate cervical ganglioneewmy 

John M Carter Mastoid drainage problems X ray and 
surgical demonstrations of tear sac 


WiLLUtt S SuMsiEES Silt lamp and GuUstrand ophthal 
moscopic demonstrations 

Ralph II Pino and Harold D Judd Demonstrations 
complete conjunctival flap m e>e injuries special eye 
dissections 

X H Shackelford Oral surgery Fractures of the maxilla 
and mandible 

DonM Casifbcll. Otological operations and demonstra 
tion of cases 


EVANGELICAL DEACONESS HOSPITAL 
T uesday 

CtrpFOKD F Beuvk— 2 Tonsillotomies Modified 

Sluder general anmsthesia dissection local anxsthesia 

Jl ednesday 

Clifford F Brunk— r Intranasal cases Submucous re 
section of nasal septum drainage and irngation of 
antn 

Thursday 

Clifford F Brukr- 2 Tonsillotomies Modified 

Sluder general amrstbesia dissection local amestbesia 

Friday 

CiiFPORD r BxtTNE— 2 E>e clinic Jilusele operation 
demonstration of plastic cases 

WOMANS HOSPITAL 

John M Carter— 2 Tuesday Tonsil dime 
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HOSPITAL STANDARDIZATION CONFERENCE 

Monday, lo am — Orchestra Hall 

Chairman’s Address W W CiirTMAN, M D , Montreal, President 

Address T K Gruber, AID, Superintendent, Detroit Receiving Hospital, and Chairman, Detroit 
Hospitals Council 

Introduction of Distinguished Guests 

Presentation of Tenth Annual Report of the Hospital Standardization Movement Feanktin H AIartiv, 
M D , Director General, American College of Surgeons 

The Application of Hospital Standardization Principles to U S Veterans Hospitals (Illustrated) B V 
Black, M D , Medical Director, United States Veterans Bureau, Washington 

The Right of a Hospital to Choose its Staff JoU*i A Lapp Chicago, Director, National Catholic V elfare 
Conference 

The Adjudicating Aspect of the Staff Conference Judge Harold M Stepiiens, Salt Lake Citj 

Hospital Charges and Costs John A McNauara, Chicago, Executive Editor, The Modem Hospital 

The Care of the Patient of Alodcrate Means BtRX W Caldutll, M D , Superintendent, Gordon Keller 
ifemonal Hospital, Tampa, Flonda 

General Discussion Opened by Robert Jolly, Superintendent, Baptist Hospital, Houston, Texa®, and 
President American Protestant Hospital Assoaalion 


Monday, 2 P m — Orchestra Uoll 

The Art of Nursing Rev C B Mouunipr, S J , Milwaukee, President Catholic Hospital Association 
Fundamental Training for Nurses George W Kosmak, M D , New York, Editor, The American Journal 
oi Obstetnes and Gynecolog> 

Facts and Findings Pertaining to Nursing, Cleaned froma Sur\ey of the Hospital and Private Duty Nursing 
Fields from the Standpoint of the Patient, the Doctor, and the Nurse May Ayrfs Burgess, Ph D , 
New York Director of Study for the Committee on Grading of Schools of Nursing 
Round Table Conference on Nursing Problems Topics to be discussed Education Requirements, Nursing 
Curriculum, Group Nursing, Central Nurses’ Registries, State Requirements Cooperation Between 
the Medical and Nursing Professions, and other problems 


Tuesday, g 30 am — Siatler Hotel 

Lo^is J ifcKenney, Cftoirntan 0/ Board of Trustees, Highland Pork Hospital, Presiding 
Basic Considerations m Selecting Trustees Stewatt Haiulton, M D , Director, Harper Hospital, Detroit 
Uhat the Trustees Should Know About a Hospital, and How Best to Secure this Information Robert 
lRUr\ Vice President of Board of Trustees, Butterworth Hospital, Grand Rapids 
Functions of the Board of Trustees C H MaRR, Chairman of Board of Trustees, Vvandotte General 
Hospital 

Round Table Conference ReUtionof the Board of Trustees Conducted by W L Babcock M D Di 
rector Grace Hospital, Detroit ’ 

(a) To the Superintendent Charles F N^ergaard, New York, Trustee, Carson C Peck Memorial 
Hospital, BrooUj ti, and Hospital Con'^ultant 

(b) To the Superintendent of Nurse«i MaryC Wufeler.R N .Detroit General Secretary, h'lchican 
State Nurses’ Association 

(c) To the Medical Staff Samuel Jackson, Tacoma. Chaiimati of Board of Trustees, Tacoma General 
Hospital 

General Discussion New toy E Daws, Chicago Corresponding Secretary of the Board of Hospitals Homes 
and Deaconess Work of the Methodist Episoipal Church, and A C Galbraith Toronto Super 
intcndcnt, Western Hospital * 


11 

The 


Tuesday zfm —Sialter Hotel 

U Conley, Jf D , General Medicoi Supm/Uerdent, Department of Pulhc K elfare Neu \ ork, Frestdtng 

SrgSt‘™s°Angc\2 



4t6 surgery, gynecology, and obstetrics 

Medicolegal Responsibilities of Hospitala Judge Harouj M Stephens SaltLaUCUj 
The Emetgetvcy Department in the Hospvtnl (IDusttated) rniLUP H Keevscher M D Chicago 
Professor of Qinical Orthopedic Surgery LoyoU Umtetsitv School of Mediant 
Advantages of Autopsies Bo-wuan C Cnowtu. M D , Chicago Associate Director American College of 
Surgeons and Director of Clinical Research 

Means of Securing Autopsies Rauh G Mrtts MD Pathologist MajoChmc Rochester 
\ Minimum Standard for Physical Therapy (ninstmted) Jonv S Coulter, M D Chicago Assistant 
Professor of Physical Therapy Notthucstetn University Medical School 
General Discussion Opened by A G Barrett MD ^est Baltimore President Medical Comrittec 
West Baltimore General Hospital and Edcap A Bococc MD Denver Supenntendect Colorado 
General Hospital 

n ednesday g jo am — Stat'tr Ilctcl 

Cforge jP Frolftiiijftom Jf O ChtJ cf Departmtnt cf Ophthalmology Rh^nology and Otohryn^clogt 
Harper Hasptlaf Drtroil Presiding 

Standarduation of Special Departments for Eye Eat Ko<c and Throat Patients m General Hospitals 
Presentation of a Minimum Standard for General Hospitals Canng for E> c Eat Nose and Throat Patients 
JosrmC Beck MD, Chicago AssocnteProfessorolOtolaryngologv Univer«itj oMlhnoi Collegtof 
Medicine 

Discussion opened bj John D Courtesav MD Ottawa Ophthalmologist Ottana Civac Ho«ptaf 
Organization TiiosivsE Carmody MD Denver Professor of Oral Surgerv and Rhinologj, UmvemW 
of Denver Dental Department 

pMwonnel W W Pear on MD Dos Momes Otolaryngologist Congregational Mercy asdLutheraa 
Hospitals 

Ducu Sion opened by E M SnA-sKLUt MD Hammond Indiana Ophthalmologist St Margarets 
!Io pital 

Records Perry G CoLOSvinH MD Toronto Professor of Otolaryngelogv Lmvetsity of Toronto 
Pacultv of Mediant 

Staff Conference W' alter H Snyder M D Toledo Ophthalmologist Flower Uo pital 

Discussion opened by John C McRevnolds MD Dallas Tesas Ophlhalraic and Aural Surgwn 
St fauls Samtanum 

Instruction of Surses and Interrf' Aesns A Hvydes M D , Chicago Ophthalmologi t and Otolaiyn 
gologist St Joseph s Hospital 


II ednesday — p m 

Demonstrations in Hospital Planning and Construction Equipment Orgamaation Administration and 
Procedures— Conducted by the Detroit and Ann Arbor Hospitals 

Thursdo't p jO am — Staffer ilotef 

Round Table Conference — Conducted by M T MacEacrerv MD Chicago Assoaate Director Amen 
can College of Surgeons and Director of Ho pital Aclmties Topics Everyday Probfems of He 
pitaU — PacioTS Determimng Ho pital Efficicncv Factors Influencing Average Days Stay of Patients 
in Hospitals Ideal Organization of the Medical Staff mao Open Hospital Staff Conference Irocedure 
Es ential Requirements for Accurate and Complete Case Records Measures to Insure Profcsaionw 
FfTczency Miiumum Standird for Maternity ‘^^ace m General Hospital* Status Functions and 
ReUtionb of the Dietitian to the Hosfutal Admimstration Standardization of Ward Supplies and 
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INFLAMAIATORY LESIONS OF THE BLADDER SIMULATING 
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Report of Tiiree Cases 
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I NFLAMMATORY lesions of the bladder 
which closely simulate true neoplasm are 
not common Generalized inflammation, 
whether of the type of proliferative cystitis or 
bullous cedema, or the reaction about the 
orifice of a vesical diverticulum or a vcsico 
intestinal fistula, presents a distinct condition 
usually recognizable by cystoscopy The dis 
Crete inflammatory lesion as exemplified in the 
follo^vlng case reports seems to offer so lew 
diflctenlial signs from true tumor that it 
deserves further study Those cases already 
reported emphasize the great diflicufly of 
diagnosis Cystoscop) presents few specific 
signs, and many of the cases heretofore 
reported have been diagnosed as neoplasm 
Roth (ii) mentions briefly a vcgetitive 
process occurring in tuberculous bladders 
"which simulates villous or papillomatous 
growths so closely as possibly to cause some 
confusion ” Latchem fp) makes a similar 
statement Many other w nters have described 
areas of granulation tissue occurring m tuber 
culous bladders (4, 5, 6, 7, 10) Thomas (12) 
reports a non tuberculous granuloma of the 
bladder Kiclleuthner (8) reports two cases 
m which he diagnosed the inflammator> rcic- 
tions at the mouths of diverticula as caremo 
mata S>pluhtic tumors of the bladder also 
occur (2, 3, 8) 


Cimino (i) recently has reported five cases 
of inflammatory tumors of the bladder He 
divides these lesions into two classes viz , 
(a) inflammatory tumors of the wall of the 
bladder (ligneous phlegmons), and (b) mflam- 
inatory tumors extending into the cavity of 
the bladder Three of his cases were of the 
former type and since this lesion is appar- 
ently quite different from the localized inflam- 
matory tumor of the bladder, these cases 
need not be discussed His other two cases, 
however, were of the latter type and may be 
briefly summarized as follows 

One occurred in % woman 76 > ears of age who, fol 
loning divulsion of an anal fissure, began to have 
strangutj, frequent and painful desire to unnate, 
false incontinence and lancinating pain in the blad 
der The urine, which was at first purulent, be 
ctrae greenish, stringy, and putnd There was also 
hxmaluna On vaginal examination, a mass could 
be felt in the bladder Cystoscopic examination 
showed a sessile, grayish rose colored tumor, the 
size of a large almond It had a fleshy appearance 
Its surface was granular and covered in spots with 
purulent fibrinous shreds The tumor had a large 
base situated on the trigone and w as raised about 3 
centimeters abos e the mucosa The diagnosis of car- 
cinoma^of the bladder was made and, because of the 
patients age, the condition was considered inopcr 
able With local treatment, however, the patient 
improved rapidly Another cystoscopic examination 
made 4 months later, showed that the tumor had 
entirely disappeared, and in its place there was only 
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a slight irregular wrinkling of the hjperplastic and 
h>'pera:mic mucosa 

The other case occurred in a soldier 23 >carsof age 
This patient apparently had received a penetrating 
wound of th bladder ^ years previously Unite 
drained from this wound several months before it 
healed but si ice that time he had noticed terminal 
hsmatuna Cystoscopic examination showed a 
rose colored tumor on the left lateral wall which 
resembled a mulberry The surface of the tumor was 
covered in some small areas by a gray ish membrane 
and some bleeding points were also present Roent 
genograms showed the metal bullet to be extra 
\esical The patient refused operation but returned 
one y ear later m the same condition The cy stoscoptc 
appearance of the tumor was unchanged At opera 
tion the tumor was grasped with forceps and as a 
result of this it separated close to its ba^e The base 
of the tumor which remained attached to the wall 
of the bladder contained a small hit of woolen cloth 
The histological examination of the tumor showed 
a chronic inflammatory process from the presence 
of a foreign body 

We ha\e three cases to report They illus 
trate nell the difficulty in diagnosis but at 
the same time they emphasize points which 
if duly considered should assist in making an 
accurate diagnosis \\t ourseUes benefited 
to such a degree from Case r that we were 
able to appreaate the true condition in Case 2 
though w e again failed in Case 3 The opera 
tioD in Case 3 howe\er was probably neces 
sary since the removal of infected material 
Jving against the bladder relieved the condi 
tion permanentlv 

Case I A married Austrian woman 30 years of 
age came to the hospital because of frequency and 
dysuna 

Her past history was unimportant except loi the 
following fact seven years ago she had chills and 
fever following a stillbirth and one year later both 
o\ aries and tubes were removed ' 

The present illness had a gradual onset about one 
y ear before admission to the hospital It started 
wnth frequency nocturia and burning on unnation 
These symptoms steadily increased m seventy At 
no time did she notice hxmaluna or cloudy onne 

For several weeks prior to her admission the 
patient was observed in the gynecological dispen 
sary In this department repeated urinalyses at no 
time showed pus cells or other abnormal unna^ 
constituents \ cystoscopic examination done 10 the 
dispensary showed a tumor in the region of the left 
ureteral orifice 

Upon admission to the urological service tjje 
physical examination was negative except that the 
patient w as pale and thin 

No tepo ( »vi Ubie — p obably p«1vic mflammalory d ie»se 


La!»ratory findings blood IVassermann neg 
ative hemoglobin 80 per cent leucocyte count 
6700 urine yellow, clear acid specific gravity 
1010 albumin 0 sugar o Micro«copic examina 
tionshonedafew white blood cells no red blood celts 
no casts Cultures made from urine from bladder 
were sterile 

Roentgenograms of the urinary tract showed no 
shadows of increased density The outlines of both 
kidneys were plainly visualized The right appeared 
normal but the left showed a marked irregulanti 
consisting of a deep notch m the conv ex border of the 
kidney 

Cystosc^ic examination showed that the vesical 
capacity and tone w ere normal In the region of the 
left ureteral orifice there was seen a reddish tumor 
which was about i 5 centimeters in diameter and 
raised about i centimeter above the surrounding 
mucosa The tumor was sessile and its surface pre 
sented numerous rounded villi No ulceration was 
present The left ureteral orifice could not be lo 
cated Tbe remainder of the bladder was essen 
tially norma] The right ureteral orifice was normal 

In view ol the sessile character of the tumor a 
diagnosis of carcinoma of the bladder was made 
and a suprapubic cystotomy was performed After 
Opening the bladder the lesion was palpated and was 
found to be very firm The tumor its surrounding 
mucosa and a parr of the intramural portion of the 
ureter were excised The cut edges of the vesical 
mucosa were loosely approximated and the wound 
was closed m the usual way The patient made an 
uneventful recovery 

Pathological report The specimen consisted of a 
piece of tissue ©by 1 8 by i 2 centimeters It was 
firmly elastu. in consistency Histological examina 
tion showed one margin of the section covered with 
stratified vesical epithelium which ovcrlav a fibrous 
connective tissue stroma The stroma was exlen 
suely infiltrated with small lymphocytes and a few 
plasma cells and polymorphonuclear leucotvtes 
Many typical tubercles with giant cell formation 
were scattered throughout tbe tissue (Figs i and 2) 

Nine davs after the operation because of the hi> 
tological diagnosis of tuberculosis another evsto 
scopic examination was made The urine from the 
bladdernasnow turbid with pus andafairlj marked 
degree of generalized cystitis was present In ihe 
region of the left ureteral orifice the previous site 
of the tumor a wide deep wound was seen Some 
sJoughing tissue was attached to the edges of this 
wound and a moderate degree of bullous cedema 
surrounded u The left ureteral onfice could not be 
located The nght orifice appeared normal and was 
easily cathetenzed The urine from the right kiimev 
was grosslv clear and microscopicallv negative One 
cubic centimeter of phenoUuIphonephthalem was 
injected intravenoush It appeared in the unne 
from the right kidnev in 2 minutes and 4a P^r rr"' 
was excreted m 15 minutes 

Four days later another cystoscopic exammation 
was made, and indigocarmme W’as injected inUa 




Fig I Photomicrograph showing a typical tubercle 
with giant cell formation in the vesical wall X iso 

mu8culatl> The d>e could be seen in the mine 
coming from the right ureteral orifice lo minutes 
after its injection On the left side, honever, the 
ureteral orifice could not be located since no dvc 
could be seen coming from this region, although it 
was carefully sought for 30 minutes 
The patient was discharged 3 weeks after opera 
tion During the following 2 months she continued 
to have frequency, nocturia, and persistent pyuria 
She was then admitted to the hospital for another 
complete urological examination 

Cystoscopic examination this time* revealed a 
depressed scar in the region of the left ureteral 
orifice This w as completely epithehzed and 
apparently marked the site from which the tumor 
had been excised Ihe left ureteral orifice appeared 
as a patulous opening at the bottom of this depres 
Sion Both ureters were cathetcrized A definite but 
passable obstruction w as met i centimeter ibove the 
Iclt ureteral orifice A normal intermittent flow was 




Fig 2 Photomicrograph showing relation of a tubercle 
to the vesical mucosa X 300 

pvelogram of the left kidney showed a small pelvis 
with upper caly ces almost completely obliterated but 
normal middle and lower calyces The ureter was 
markedly dilated 

Roentgenograms of the chest showed some calci 
fied areas m both hilar regions but were otherwise 
normal 


obtained from both kidneys The unne from the 
right side was grosslv clear and microscopically 
negative A careful search for tubercle baalli m this 
urme did not reveal any acid fast organisms The 
urine from the left kidney was grossly turbid arid 
microscopically showed many pus cells Numerous 
tubercle bacilli were found m the sediment of this 
unne One cubic centimeter of phcnolsulphone 
phthalcin was injected intravenously It appeared 
from the right kidney m 3 minutes and 32 per cent 
was excreted in 15 minutes The time of appearance 
on the left side was 4 minutes but this kidney 
excreted only 5 per cent of the dy c in 1 5 minutes A 


A left nephrectomy was adv sed, but the patient 
refused operation She was, therefore, discharged 
and was not seen again for 10 months (i year after 
operation) 

At this lime she was still having frequency and 
nocturia Her general condition was good On cys 
toscopic examination a mild generalized cystitis was 
seen The region of the left ureteral orifice was 
scarred and puckered but there was no suggestion 
of any tumor The left ureteral orifice could not 
be found 

The unne from the bladder was hazy mth pus 
The unne from the right kidney was normal 
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The pAViefil bliU rc(usc<l i nephrectoms amlvtas 
therefore started on ultraviolet thcrapv 

Case 2 K marned nCRress 24 j ears of age camt 
to the hospital because of frequencv and dvsuna 

•\bout 1 jear before admission to the urological 
clinic she was on the gv necological service of the 
Lakeside Hospital \t that time she complained of 
lower abdominal pain and b\ vaginal examination 
bilateral tube ovarian masses were felt She did not 
haveanv vesical svrnptoms however and the urine 
was normal \ curettage and a bilateral salpingo 
oophorcciomv were done but a small pari of the 
right tubo-o\anan mass could not be removed 
Following the operation an aLscesa formed in the 
upper portion of the wound which resulted in a per 
sistentlv discharging sinus The pathological diag 
noses of the removed specimens were tuberculous 
salpingitis tuberculous oophontis and tuberculous 
endometritis 

For II months following operation she was free 
from all svrnptoms but the abdominal sinus con 
tinued to discharge small amounts of pus Repeated 
vaginal examinations made dunng thi interval 
showed a persistent indurated shghll) tender mass 
m the nght side of the cuMe sac ‘\bout a >ear 
aher the operation frequencv dvsuna andnoctuna 
developed These svmptoms steadilv became more 
severe and she was therefore admitted to the 
urological clinic The unne at this time contained a 
moderate number of pus cells but was negative for 
tubercle bacilli bothb) microscopic examination and 
guinea pig inoculation The blood \\ as ermann was 
negativ*e 

C>stoscopic etaminaiion The capaatv and tone 
of the bladder were normal Oo the posterior wall of 
the bladder and to the nght of the midline a defi 
nitclv circumstnbed rose colored tumor was seen 
It was about 2 centimeters in diameter and raised 
about i centimeter above the surrounding mucosa 
The tumor was sessile and made up of large club 
shaped vnlli On do e vision some of these vilh 
appeared to be cvslic The remainder of the blatfdcr 
was normal The unne from the bladder was turbid 
and microscopic examination of the sediment showed 
pus cells to be present The unne from each kidnev 
was normal but cultures made of the unne from both 
kidnev s and the bladder show ed a grow th of bacillus 
coll from each 0/ the three specimens 

\. vaginal examination done as soon as theevsto 
scopic examination hid been completed showed 
that the pelvic mass occupied a position correspond 
mg to the region immediatelv poslcnoi tothevesital 
lesion In v lew of the cv stic appearance of some of 
the vnlli of the tumor and its contiguitj with the 
inflimmatorv pelvic mass the lesion was diagno ed 
as an inflammatorv reaction in the bladder wall 

The patient was advised to have another pelvic 
operation in order that the inflamraator> mass 
could be removed but this she refused to do She 
has been foUowed in the Out I atient Department 
for the past i5 months Her vesical svrnptoms 
have disappeared but the pelvnc mass per ists and 


the alxlominal sinus still discharges small amounts 

of Pus 

The last cvstoscopic examination which was 
made 14 months after the first showed the tumor 
to be the same size and in the same position The 
surface of the lesion however haddefinitelychanged 
Its color was bright red but no villi vesicles nor 
redema were present The remainder of the bladder 
was normal 1 he urine contained a moderate number 
of pus cells 

Case 3 A married Hungarian woman 27 vears 
of age came to the hospital because of marked fre 
queticv anddvsuna 

bhe has had two children and both are living and 
well Her past historj was unimportant until the 
birth of her second child 1 1 months ago This labor 
wasapparentl> normal and although it was not fol 
lowed bv anv fever or definite illness still she has 
not felt well since Menstruation began again 3 
months ago and has been regular but painful 

The pr«ent illness had a gradual onset 2 weeks 
before admusion to the hospital when she began to 
be troubled with frequency noctuna djsuna and 
pain m the low cr abdomen The abdominal pain w as 
dull and constant These sjmptomssteadilv became 
more marked but the dysuna became extremely 
severe and was associated with tenesmus On 
several occasions the patient noticed hsmaturia 

The physical examination showed a thin and ven 
pale woman The temperature pulse and respira 
lions were essentially normal The heart and lungs 
were normal In the lower abdomen a firm irreg 
ular fixed and slightiv tender mass was felt Thu 
mass was situated mainly in the left lower quadrant 
but al»o extended into the nght lower quadrant for 5 
centimeters beyond the midJme It seemed lo n»e 
out of the pelvis and extended from the svmphysis 
pubis to a point s ventimeters below the umtilicus 
On vaginal examination a fixed tender mass could 
be felt bulging into the anterior vault of the vagina 
and extending laterally to the left It seemed to be 
Situated m the region of the ba«e of the bladder 

Laboratory findings h*moglobin <0 per cent 
leucocj tc count 15000 unne turbid acid specific 
gravitv 10 2 albumin heavv trace sugar 0 
Microscopic examination showed numerous pus 
cells no red blood cells no casts No acid fast 
bacilli could be found in the unne on two exanuna 
tions I henolsulphonephthalein test 60 per cent 
excreted in 2 hours and 10 minutes Blood urea s® 
inilligrams per zoo cubic centimeters Blood asset 
mann negative 

Cystoscopic examination The instrument w3« 
intiWuced without meeting any obstruction. Tm 
capacity of the bladder was limited and matted 
vesical spasm was present An extensive tumor was 
seen involving the posterior and left lateral walls 
of the bladder and also extending for a short di 
tance on the right lateral wall This turror was 
sessile and of a reddish gray color Its surface was 
covei^ fay rounded villi Ivo ulceration was pTes*i 
\round the edge w as a moderate amount of adenia 
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The lesion was considered to be an extensive and 
inoperable carcinoma of the bladder which had grown 
through the wall of the bladder and had invaded the 
surrounding pelvic structures To give relief from 
the vesical symptoms, of which the patient com 
plained bitterlj, it was thought advisable to trans 
plant both ureters into the rectum 
Operation Under nitrous oxide anaesthesia a 
midline suprapubic incision was made After open 
ing the peritoneal cavity, a large, firm, jnflammatorj 
ma s was found in the left side of the pelvis It was 
adherent to the bladder sigmoid, and several loops 
of small intestine After freeing these structures 
the left tube and ovary were found in the center of 
the mass A few drops of pus were present around 
the tube A left salpingo oopborectomi was done 
following which the bladder was carefully palpated 
A firm, indurated area could be felt in the wall of 
the bladder near Us base, but it was not possible to 
determine whether this was caused bj a neoplasm 
or an inflammatory reaction However it was con 
sidered inadvisable to open the bladder at this time 
A drain was inserted into the pelvns and the wound 
closed 

I’athologtcal report The sections of the tube 
showed a chronic inflammatory reaction with a 
marked infiltration of mononuclear cells The lesion 
was suggestive of tuberculosis but there was not 
enough evidence present to make a positive diag 
nosis 

The postoperative course was stormy On the 
first (lay after operation, the temperature rose 
sharply to 40 degrees C and then graduallv came 
down to a lower level It never reached normal 
however and for the remainder of her hospital 
stay (38 dais) it fluctuated between 37 and 385 
degrees C During this time, a moderate amount of 
pus continued to discharge from the drainage tract 
the granulations of which were pale and Wdtcrv 
Soon after the operation the vesical symiptoms 
began to subside, and within 2 weeks they dis 
appeared The urine at this time contained verv 
few leucocytes 

Fighteen days after the operation a cvstoscopic 
examination vsas again made The site of the 

tumor now showed only a localized area of con 
gcslion but there was no elevation of the mucosa 
nor anv other condition suggestive of a tumor The 
remainder of the bladder was normal 

About I month after operation the wound began 
to dram unsatisfactoriU and the patient again 
begsu to have some dysuna Cysloscopic cxamina 
lion at this lime show’cd a definite bulging of the 
posterior w -lU of the bladder On the surface of this 
bulging ircx were scattered minute nodules but the 
general appearance of the IcMon was different from 
that found at the first examination One of these 
small nodules was excised for microscopic examini 
lion bv means of a c\ stoscopic rongeur 

Pathological report Scnal sections made from 
the small piece of tissue showed vesical mucosa 
beneath which there was a mononuclear Icucocvtic 
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infiltration and young fibroblastic tissue There 
was no evidence of tuberculosis or malignancy 
Diagnosis chronic inflammatory tissue 

A vaginal examination at this time gave evidence 
of a diffuse pelvic inflammatory disease There w as 
a small mass which could be felt through the left 
fornix and a larger indurated mass was present 
posterior 

Thirty eight days after operation the patient 
insisted upon leaving the hospital She was still 
having a slight elevation of temperature (38 to 
38 5 degrees), and the w ound was still discharging i 
moderate amount of thick pus Her v esical sv mp 
toms however, had again disappeared and her urine 
was normal 

The patient was not seen again until 8 months 
later The wound had healed completely 6 weeks 
after she left the hospital She looked and felt w ell 
There were no vesical symptoms and urmaUsis was 
negative A cvstoscopic examination was again 
made ind a normal bladder was seen A vaginal 
examination showed the uterus to be freely movable 
and m the midhnc A small residual mass was still 
present m the region of the right tube, but otherwise 
the pelvis seemed to be normal 

Our first case is especnllj interesting in 
that a localized tuberculous lesion of the wall 
of the bladder resulted from a tuberculous 
kidney instead of the usual generalized tuber 
culous cystitis possible explanation of this 
IS that the tuberculoma at the left ureteral 
orifice completely occluded this opening and 
thus did not permit the constant pouring into 
the bladder of unne infected with tubercle 
bacilli In support of tbs view we ha\c the 
following farts (1) the unne from the bladder 
w IS free from pus until the tuberculoma was 
removed, (3) the unobstructed kidney was 
extremely hy peractiv e (excreted 40 per cent of 
phenolsulphonephthalem m 15 minutes), (3) 
2 w eeks after remov al of the tuberculoma the 
left kidney was still functioning so poorly that 
It apparently did not excrete any indigo 
carmine 

Cases 2 and 3 are instances of an inflam 
matory reaction being set up in the wall of the 
bladder by contiguity In both cases the 
pnmarv scat of the inflammation was in the 
adnexa uteri one being defmitelv tuberculous 
in origin and the other probably so 

The sv mptoms m these three cases consisted 
of dysuna, frequency , noctuna, pyuria in two 
of the cases and m one case a historv of 
h cmaturia w as obtained Cimino’s cases had 
similar sy mptoms 
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It can reafljl> be seen from the sympto 
matology and c>stoscopic finding'^ that a 
difTcren tial diagno'Hs between an inflammatory 
tumor of the bladder and a true neoplasm is 
difficult Our three cases n ere examined ty sto 
scopicail) and m each a definite tumor of the 
bladder was seen Cimino s cases also showed 
(he presenceof&uchalesion Incidentalh this 
author claims that i differential diagnosis 
should be eas> The points which he considers 
important m the differential diagnosis are 
negative heredity the>outh of the patient 
the good general condition of the patient 
histor> of trauma to the region infection of 
near or distant organs the rmld character of 
the haimatuna if present amenableness to 
treatment absence of neoplastic fragments in 
the urine absence of metastases and glandular 
enlargements and the frequent presence of 
fever We feel that much stress cannot be 
laid on these points since one frequently sees 
cases of carcinoma of the bladder m which all 
these conditions are present except that they 
are not readily amenable to treatment The 
youth of the patient may be against the diag 
nosis of carcinoma but is not suffiaent to 
exclude this podSibihtv 
On cjstoscopic examination however these 
mfiammatory tumors do exhibit certain charat 
teristiLSwhich may aid in differentiating them 
from true neoplasms Thus instead of having 
a definite papillary appearance they art made 
up of fairly large club shaped villi some of 
which may appear cystic or translucent 
Their color is usually of a rosy red hue They 
show no evidence of invading the surrounding 
mucosa In none of our cases or any that 
Cimmo reports was there ulceration present 
While none of lhe‘'e charactcnstics typical 
only of an inflammatory tumor still when 
taken altogether they may aid in correctly 
diagnosing a doubtful lesion of the bladder 
Cimino makes the statement thus we see 
that the only thing necessary is to think of the 
possibility of the inflammatory nature of the 
tumor and the diagnosis can be made even 
without the aid of the cystoscope In our 
experience, we have found that the diagnosis 
is not so easily made but it is of great 
importance that the possibility of the inflam 
matorv nature of the tumor be borne m mind 


The symptoms may very closely simulate 
those of a true neoplasm and even on c> sto 
scopic examination one may be unable to 
determine whether the lesion is neoplastic or 
inflammatory In one of our cases (Case i) 
the lesion was even considered to be a neo 
plasm when it was inspected and palpated at 
operation and only after the microscopic sec 
tions had been examined was its true nature 
learned In those cases m which the tumor is 
suspected of not being a true neoplastic lesion 
a biopsy may aid m the diagnosis 

SUMMARY 

Three cases of inflammatory tumors of the 
bladder are reported one a tuberculoma and 
the other two local inflammatory reactions 
caused by contiguous inflammation 
These innamraalorj lesions closelv simulate 
a true neoplasm 

Differential diagnosis is often difficult 
The possibility of such a le«ion should 
always be borne in mind especially in women 
and in those cases in which any doubt exist« a 
biopsy may aid in arming at the correct 
diagnosis 
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URETERAL STRICTURE, ITS ANATOMICAL AND PATHOLOGICAL 
BACKGROUND 

Based Upo'J the Findings in One Hundred Consecutive Autopsies^ 

By martin SCHRriBER M D New York 

Assistant jn the SutgjeilOmiCo! Dr Deer Mt Sinai Ho-pital 


T his study was undertaken at the sug- 
gestion of Dr Edwin Beer to test at the 
autopsy table, by both anatomical and 
pathological data, the conception lying behind 
that clinical entity which has been given the 
name of ureteral stricture The evidence 
forming the background for this concept has 
been for the most part indirect m nature, 
that IS, pyelographic and cystoscopic, the 
latter chiefly the wax bulb hang method of 
Hunner 

Our data — gross anatomical and gross path- 
ological, checked by histological and cbmcal 
— were to answer these questions 

Does there exist such a pathological cn 
lity as predicated by Hunner and his fol- 
loivcrs’ 

If It does exist, is its incidence as great as 
these reports uould lead us to believe^ 

If It exists, vshat role, if any, docs focal in- 
fection play m Us etiology? 

If focal infection is found to be not a factor, 
what IS then the true pathogenesis? 

What ate the finer and yet gross “physio 
logical” anatomical structural forms that may 
gi\ c to p> olographic and w ax bulb methods 
those clinical signs that arc interpreted as 
ureteral stricture^ 

At this juncture a brief survey of the cx- 
tensiv e literature is indicated The literature 
groups itself into two mam categories that 
pertaining to the gross and histological anat- 
om> of the ureter, and that pertaining to 
the clinical subjects of ureteral stneture, 
obstruction, or stenosis 
The latter falls into two large groups rcla 
tive m time to the work of Hunner, for, 
foUossmg the >ear 1910 — in which Hunner 
first began to emphasize the importance of 
this subject — up to the present, there has 
been an abrupt increase both m the mtcnsit> 
of interest and m the number of clinical, 
postmortem, and operative reports 


SUMSIARV OF PERTINENT FACTS IN THE LIT- 
ERATURE PERTAINING TO THE GROSS AN 
ATOM\ OF THE URETER 
Embryology According to Hertwig, the ureter is 
derived from the wolfiiji,n duct as a bud from its 
dorsal surface beginning near its termination into 
the cloaca This bud progresses cephalad dorsad, 
and mesiad and bifurcates at its upper extrcmit> to 
form the primitive ealvees These jut into the 
mesodermal cap, the primitive ultimate renal 
parenchyma 

The common stalk junction of the wolfiian duct 
(ultimate vas deferens) and the ultimate ureter are 
drawn into the urogenita} sinus, deeper and deeper 
into the bladder nail, downward and forward, so 
that the wolfiian duct orifice comes to occupv its 
ultimate position as the ejaculatory duct orifice in 
the prostatic urethra, while the ureteral orifice 
finds Its ultimate test superiorly, posteriorly, and 
latcrallv a,5 the lateral evtrerojty of the tngonum 
vesicx The separation of the ultimate ureter from 
the ultimate vas deferens at their bladder extrem 
ities appear as the result of this drawing m process 
Measurements of the ureter jl tdth Adrenal pot 
lion, 6 millimeters, upper isthmus, 3 2 millimeters, 
chief spindle 8 to 15 millimeters, lower isthmus, 4 
millimeters (Waldeyer) 

Length The intramural portion of the ureter is 
2 centimeters long according to Papin and is 2 to 3 
millimeters at the ends, being slightly dilated in the 
middle 

The physiological zones of narromng In an 
unpicked autopsy senes of 1,200 infants vary- 
ing m age from to 9 months, Englisch 
found as “normal” the following three sites 
of narrowing m the ureter (i) at thp pyelo- 
ureteral junction, (2) at a variable distance 
below this, (3) at the bladder entrance 
The last, namely, the narrowing at the 
bladder entrance, was the most constant and 
was found in the greater percentage of cases 
(figures not given) The upper two narrow- 
ings w ere v ery much less constant This w ork 
also brought out the fact that the site of 
aberrant renal vessels corresponds with the 
site of the physiological pyelo ureteral zone 
of narrowing These facts were then sub 


v]^****’'P »n^«ompI«t«<lF«bniAfy J9,6 the autopsies were 

coo-lucted at the Senktnberg I alhologwral Insiaute Vnismity of FranWurt am Mam (Director Professor Uemhard I ischer) 
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stanfiated bj him m an unpicked senes of 
premature and newly born infants 

Robinson examined, postmortem 200 ure 
ters filled mth air with paraffin and with 
radio opaque substances He also found 
three zones of widening and three of nar 
rowing the latter being in the p>elo 
ureteral the iliac and the juxta\esital re 
gions 

Posner by epidiOscop> examined post 
mortem a series of ureters of newlj born in 
fants and found two zones of narrowing one 
superiorly believed to be due to the crossing 
of the spermatic arterj and the second in 
fenorly corresponding to the crossing of the 
ureter over the iliac arterj 

Schewkunenko found in a series of 213 
autopsies that the juxtavesical region was the 
narrowest portion of the ureter outside of the 
ureteral orifice 

L reteral alies Woelfller in a postmortem scrie> 
of 100 newl> born infants found valve formation in 
20 per cent usuallv i to i $ centimeters up from the 
ureteral orifice and in a postmortem series of $0 
adults he found none with valve formation 

Papin states that valves are rarely found (heir 
incidence and importance being grossly exagger 
ated 

Basing his conclusions upon his autopsy series of 
1 200 infants Englisch concluded that ureteral 
valves are of congenital formation and not secondary 
to pathological changes 

It is of interest to note that George Daniel 
Goschwit* in 1723 first described ureteral valves in 
autopsy material 

The pd~xc tircfcr The pelvic portion of the 
ureter has been the subject of major study b> 
several anatomists According to Waldeyer 
it can be divided for descriptiv e purposes into 
fa) the parietal portion (from the crossing of 
the urettr over the iliac artery to a point 
opposite the ischial spine) and (b; the visceral 
(from the ischial bpine to the ureteral onfice) 
On the other hand Tandler has emphasized 
the relationship of the female pelvic ureter 
to the uterine artery and has divided the 
pelvic ureter into (a) the supra artcnal 
(b) the artcnal or subarterial ureter and (c) 
the infra arterial ureter 

Basing his condusions on the careful dis 
sections of five fresh and prepared pelves 
Heiss maintained that Tandler’s division 


relative to the uterine artery was better than 
Waldeyer s foronU m extreme cachexia doe^ 
the pelvic ureter come into relationship with 
the ischial spine being usually separated from 
thib structure by a thick pad of fatty con 
nectue tissue He also found that the two 
fixed points the crossing of the ureter over 
the iliac vessels and the crossing of the vas 
deferens over the ureter are altered by dis 
tcntion of the bladder and rectum 

Schewkunenko examined the ureters in 213 
autopsie — to determine the cause of hin 
drance 2 to 3 centimeters up m the ureter 
during cystoscopic ureteral catheterization 
and found that (a) the mural portion of the 
ureter took a slanting direction through the 
bladder wall (b) the mural portion was 
widened at its middle, (c) the juxtavcsical 
region of the ureter was the narrowest por 
tion of the ureter outside of the ureteral 
onhcc (i\) the tuxla cstcal mrro or chiej 
tsthmus, las the chef cause of hindrance and 
uas accentuated in j per cent of hs cases and 
(c) parametritis >.ilh subsegucnl para tirclerd 
connecti e tissue changes might accentuate this 
hindrance this parametritis ho ing been found 
tn i to 10 per cent of females 

Woelfllcr substantiated the above in an 
autopsy series of 50 adults by finding the 
jjUxtavesical region to be a site of constant 
narrowing 

In this connection it la important to note 
that both Tandler and Schafer emphasize the 
marked increase m longitudinal musculature 
as the ureter reaches and traverses the blad 
dcr Schafer emphasizing the fact that in this 
bladder region the muscularis is entirely longi 
tudinal 

Iltslolagy Stoehr writing alone and Rohm a;id 
DsvidoR agree in their histological descriptions of 
the ureter (r) a layer of stratified epithelium with 
surface cuboidtl or columnar cells lying upon 
(2) a tunica propria composed of loose connective 
tis«ue carrying capillary lilood ind Ivmph vessels 
with few elastic fibers and few scattered lympno 
cyies fyl a tun ca na culans of mooth 
bundles divided into an inner longitudinal a niiadle 
circular and an outer longitudinal laver present 
only in the lower half (4) an adventitia of loose 
fatty connective tissue cvrrying blood and lymph 
vessels and nerves , 

Tandler and Schafer emphasize the longitudinal 
muscularis in the bladder region 
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SUMMARY OF THE PERTINENT FACTS IN THE 
LITERATURE, BEFORE I9IO, PERTAINING TO 
THE SUBJECTS OF URETERAL STRICTURE, 
STENOSIS, OR OBSTRUCTION 

Atitopsv reports Englisch, reporting m 
1879 upon the findings in an unpicked senes 
of 1,200 infant cada\ers, established not only 
the three normal sites of narrovnng of the 
ureter as the pyelo ureteral, iliac, and juTta- 
vesical, but in addition found 65 cases of 
so called congenital hydronephroses or an 
autopsy incidence of 5 4 per cent 

Of these cases, 34 were due to an accentua 
tion of the normal narrowing at the pyelo- 
ureteral junction, 28 were due to an accentua- 
tion of the normal juxtavesical narromng, and 
only 3 were found to be due to a narrowing at 
a site between these two points 

He concluded that the prime etiological 
factor in hydronephrosis is a congenitally 
exaggerated narrouing of a physiologicall> 
narrow site 

Schwartz (1896) presented a large collection of 
cases of hydronephrosis due to congenttal mat 
formation of all types 

Welz m 1903 presented an autopsy report of a 
case of atresia of the ureter and collected 19 others 
from the literature He emphasized the embryonal 
etiology 

Robinson in 1904 presented an autops> 
series with drawings of cases of ureteral ob 
struction and stenoses This included two 
cases of pen uretentis with dilatation and 
scarring of the ureter secondary to gon 
orrhocal tubo ovanan disease and a case of 
congemtal ureteral stenosis at the bladder 
entrance with hydronephrosis 

Operatue reports before 1910 are rare However, 
in that year Sternberg presented a specimen of 
marked left hydro ureleronephrosis due to a very 
densely stenotic zone i 5 centimeters long at the 
juxta\esical region 

SUMMARY OF PERTINENT TACTS PERTAINING 
TO THE SUBJECTS OF URETERAL STRICTURE, 
STENOSIS, OR OBSTRUCTION IN THE LITERA 
TURE SINCE 1910 

This matenal can be divided into 3 groups 
autopsy reports, operatic e reports, and the 
large group of clinical reports, with and with 
out pyelographic and wax bulb ecidence 


Aulopsv reports The autopsy reports of 
hydronephrosis secondary to ureteral stricture 
or stenoses have been many Isolated case 
rqwrts coupled with parallel cases from the 
literature vie in importance with more or 
less lengthy autopsy series such as that of 
von Meysen who reported 39 cases collected 
from the matenal at Bonn The more or less 
comprehensive case reports of Verhoogen and 
De Graewe, Zimmerman, \ on Meysen, Wason, 
Hauser, Gruber and Bmg, and Blatt, all em- 
phasize congenital malformation, an em- 
bryonal developmental aplasia resulting in 
atresia, as the pnme etiological factor 
Hauser suggested maldev elopment or mal- 
separation of the ureter and \as from their 
common anlage, the wolffian duct, as an ex- 
planation for many cases of juxtavesical atresia 
of the ureter 

Opcralue reports The operative reports 
have been increasing in number during the 
past 5 to 10 years 

Kahn reported a case of hydro ureteronephrosis 
with infection in which a water tight valve fold was 
found in the pelvic ureter 

Aschner presented a case in which operation re 
vealed an ‘ aplastic condition in the upper ureter, ’ 
and another m which an almost impassable stricture 
was found 4 centimeters above the ureteral orifice 
Oelsner presented an operative specimen of right 
hydro ureteronephrosis with infection and with two 
stricture zones — one at the pyelo ureteral junction 
which he interpreted as due to aberrant renal 
vessels, and a second in the ihac region, as etio 
logical factor for which he emphasized a past 
history of operations for suppurative appendicitis 
and suppurative right adnexal disease 
Anspach reported a case of hydro ureterone 
phrosis due to a stricture at the juxtavesical region 
treated successfully by nephropexy and ureteral 
dilatation Walther reported a case of calculus 
apparently secondary to stricture obstruction at 
the site of the iigamentum latum 
Richardson in 1924 presented 3 cases operated 
upon in each of which a definite stncturewasfound, 
one secondary to a traumatic ureterovaginal fistula, 
the second a case of very dense stricture m the 
Iigamentum latum region and the last a case of 
bifid ureter with a calculus impacted abo\e a stne- 
tured zone in the lower ureter 
Perlman gave a comprehensive review of the lit 
erature and followed this by a report of 7 cases of 
ureteral stricture 6 with corroborative operative 
findings of which 3 were of tuberculous nature 
Hunner, in his senes of reports, presents many 
operative cases which will be included in the general 
summary of his work, to follow shorth 
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On the other hand Morrissey reports S cases 
operated upon with the pre-operativc diagnosis of 
ureteral stricture in four of which nothing was 
found and in the fifth an aberrant vessel which was 
questionably of etiological importance 

Cluneal reports The vork. of Hunner sum 
mames for the most part the bulk of these 
reports In his senes of papers from 1911 to 
1925 he emphasized the following points 
relative to ureteral stricture 

The inadence 15 very much greater than it 
was previously and generally believed to he 
Hunner s last reports are based on 2 000 per 
sonal cases 

The importance is great in diflerenlial 
diagnosis not only in diseases of the genito 
unnar> tract but in all obscure abdominal 
conditions 

The cause of predominatingly great im 
portance is an tnlrumc inflammatory process 
of the ureteral wall metastatic m nature due 
to focal infection from the teeth tonsils or 
sinuses The diagnosis is made through the 
history by the cystoscopic wa^ bulb hang 
method and through pyelography The com 
mon location is in the ligamentum latum 
region or at the crossing of the iliac vessels 
and the condition is usually bilateral Ureteral 
stricture is an etiological factor m (i) calculus 
formation and in (2) essential hxmatuna 
Latent fsyraptomless) hydronephrosis is fre 
quently present Recently its importance m 
relation to obstetrics has been recognized 
The pen ureteral nerve plexuses bear an im 
portant relationship to hydronephrotic pain 
The mass of chmcal reports that have been 
published during the past x 5 years following 
Hunner’s lead have for the most part been 
presentations of smaller or larger senes of 
cases substantiating his views 
Hathbun emphasized not only the high incidence 
but also intrapcritoneal pelvic inflammatory proc 
esses as of etiological importance 
Iferbsc and Thompson emphasized extension ol 
infl-tmmatory processes from prostate and seminal 
vesicles as of etiological importance 
Lawes Dabney and Green emphasize its im 
portance m diSerential diagnosis in obscure ab> 
doimnal conditions 

Baker and Walther emphasize focal infection as 
of etiological importance The evidence of the 
former a tabular presentation of oral infection 
incidence in cases presenting stncture symptoms and 
signs may be as much coincidental as relative 


Turlington and Goldstein presenlcd senes of 115 
and 73 cases respectively, with pyelographic and 
wax bulb evidence confirming Hunner s views 

Eisendrath has emphasized the anatomical pit 
falls in diagnosis and Braasch the p>eIographic 

Caulk presented a case of mcgalo ureter ap 
paienlly due to obstruction at the ureterovesical 
region interpreted by him as a ‘valve and treated 
successfully by intravesical operations 

Desnos summarized the entire status of the 
question of ureteral stncture and emphasized 
trauma either from stone or operation with second 
ary infection from the bladder as of prime etiological 
importance 

DEfINITIOV OF TERMS 

Before wc go farther it is advisable to dt 
fine specifically several descriptive terms that 
will be frequently used 

The regional zones of the ureter m male 
and female subjects are shown in Figures la 
and tb 

The gross de»cnptive term dense or densil\ 
used m the de«^cription of the gross ureteral 
wall as seen from its mucosal surface after 
the ureter had been split along its anterior 
aspect IS used to convey the impression that 
the ureteral wall in a particular region ap 
peared relative to other portions of the 
ureter as though its tissues were more *olid 
more compact firmer, tougher, less elastic 
and whiter 

This term has been applied usually to 
narrow stenotic stricture or suspected stnc 
turc zones or to entire portions of the ureter 
such as the postartcrial or juxtavesical 
regions 

It js to be emphasized that this is a descnp 
live term for the gross speamen which has 
been always subsequently checked by histo 
logical findings 

Varying degrees of density hav e been ex 
pressed through a scale of one plus (-f) 
three plus (+++) 

M VTERIAL AND METHOD 

The observations and conclusions in this 
report are based upon 4 types of material 
(i) autopsy material, (2) histological prepa 
rauons, (3) chmcal records, and (4) autopsy 
records 

I Autopsy material The autopsy material 
consisted of xoo consecutive unpicked autop 
sies done at the Senkenberg Pathological 
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Institute, Frankfurt am Mam, comprising 42 
adult males, ages 22 to 87 years, 37 adult 
females, ages 20 to 81, and 21 children ages 
seventh month prenatal to 15 years 
The author personally assisted at e\er> 
autopsy to inspect the peritoneal situs, ab 
dorainal and pelvic, and to note all grosS 
findings in each autopsy relativ e to the sub 
ject of ureteral stricture, such as intra 
peritoneal tumors, glands aberrant \essels 
old and recent inflammatory processes 
The kidneys, ureters, and all pelvic organs 
in each case were left undisturbed for sub 
sequent examination and dissection After 
careful examination of these organs in stfu, 
the entire pehic contents, nnth ureters at 
tdched, were dissected free en masse retro 
pentoneally, by cutting through the pelvic 
diaphragm, anal canil, upper \dgina below 
the cerv lx, and the urethra The entire mass 
uas then carefully dissected out, particular 
attention being paid to (i) the course of the 
ureter, (2) the ligamentum latum with the 
crossing of the utermt artery o\er the ureter, 
(3) the presence of uterine prolapse or cysto 
cele, (4) the course and ureteral relations of 
the \as deferens, (5) the seminal vesicles and 
prostate, (6) the iliac and hypogastric vessels 
and glands, (7) the bladder both from its 
external and internal surface 
In each case, the ureters were cathetenzed 
to furnish a rough preliminary estimate of 
their caliber, and to indicate their course and 
relation to other structures 
Ihe ureters were then split from their 
\esical orifices to the pelvis along their 
\entral aspect, mth fine probe pointed sas 
sors, the utenne artery or the xas deferens 
being thus divided in their course The 
ureter das then examined carefulh for both 
ph\siologtcal and pathological zones of narrov. 
ing and iVidcntng, and changes in density tn 
its dall The pel ic ureter aas of prune interest 
The ureter was then measured at its pre 
seating sites of nartovang and widening It 
was spread out on a hard flat surface to its 
maximum width at each site before measure* 
ments were noted Measurements of width 
were noted in milhinetus, being really the 
length of the internal (mucosal) circumfcr 
cnce AH measurements of length w ue noted 


in centimeters and then sites in the ureter 
were determined in “centimeters up” from 
the ureteral orifice The length of the pars 
muxalis as well as the “distance up” from 
the ureteral orifice, of the crossing of the vas 
deferens or the utenne artery were noted in 
practically all cases Draivings, note;,, and 
measurements in each case w ere made at the 
autopsy table 

Sections of ureter were taken in almost all 
cases for histological examination, as control 
of gross observations, both positive and 
negative The entire pelvic ureter from the 
iliac zone of narrowing down to and including 
the pars muralis was usually taken with a 
more or less thick mass of underlying sub 
ureteral tissue, compnsing vas seminal vesi- 
cle, fatty connective tissue bloodvessels and 
nerves Dns gOJC, tn conUnuily, various zones 
of the ureter with the underlying tissue for 
observation and comparison When any sec- 
tion was too long, it was split m two and the 
two parts were then mounted on the same 
slide The lumbar and pyelo ureteral regions 
were taken only when indicated for examina- 
tion or control Specimens for histological 
examination were immcdidtelv placed in 
formalin after having been spread out on 
slips of bnstol 

2 Bntological specimens These were im- 
bedded in paraffin, longitudinal sagittal sec- 
tions made and stained with three stains, 
humatoxvlin eosm, van Gieson connective 
tissue muscle, and Weigert elastm The sec- 
tions were mounted under long cover slips on 
ordinary object glasses 

At this point it would be well to state that 
all histological slides and observations in this 
study have been gone over and checked by 
Dr Karl Plenge, chief of the histological de 
partment at the Chante in Berlin, and 
assistant to Professor Lubarsch at the Patho 
logical Institute in that hospital 

The photomicrographs in this article have 
been prepared by Hugo Hinterberger, in- 
structor in photography at the University of 
Vienna 

3 Clinical records The clinical records 
w ere examined for (a) history of unnary dis 
turbance, (b) history of focal infection, (c) 
history of, or relative to, ureteral stricture, 
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(d) physical findinj,s relative to (he unnarv 
tract and (c) phjsical findings relative to 
focal infection 

4 Autops\ protocol iheaulops) protocol 
as prepared bj the pathologist who made the 
complete examination was investigated as to 
the fa) chief anatomical diagnoses (b) the 
special anatomical diagnoses that might be 
relative to a ureteral stricture and (c) the 
special anatomical findings of focal infection 
The teeth tonsils and ethmoid sphenoid 
and frontal sinuses were espeaallj investi 
gated in ever> case 

EXPOSITION OF FINDI GS 

In the semi diagrammatic drawings used 
in this article to illustrate our gross findings 
the numbers found within the ureter at 
various sites in us course represent in inilli 
meters the width at this site— after the ureter 
had been split The degree of densu> of the 
ureteral wall is represented b> various tones 
of gra> — unshaded or white meaning soft 
supple less solid 

This investigation in which attention was 
centered upon the ureters revealed the sur 
prising fact that 26 cases or 26 per cent of 
our enure senes presented some t>pc of 
ureteral disease A grouping of these 100 
cases into 79 adults and 21 children gives 
the even more surprising result of a little 
less than 31 per cent or 25 in a senes of 70 
unselected consecutive adult autopsies pro 
senting some t j pe of ureteral disease 

These figures serve to emphasize the rela 
live importance of the ureter as compared 
with other structures 

Before examimng an) of these cases in 
detail the entire 26 wall bt presented in 
tabular summarj 

A Cases m which the ureteral pathological 
findings were of prmary origin in the ureter 
a total of 5 cases 

iduU Female- j Cases 

Case 42 Right pvelo ureteral stenosis with 
hydronephro is 

Case Right pielo ureteral stenosis with 
h> Uronephrosis 

Case gS Congenital anomal> Right complete 
divi ion of entire ureter with two orifices opening 
into bladder Left bifid ureter with hvdro uretero 
nephrosis 


tduH Uale — Cases 

Case 24 Right bifid ureter down to iliac region 
with hydro ureteronephrosis 
Case 97 Left )uxtavesical stenosis with hydro 
ureteronephrosis 

B Cases in which the ureteral pathological 
findings were secondary m etiological sequence 
to a neighboring pathological process a total 
of 21 

Idutt Female — p Cases 

Case 58 Bilateral chronicfibroticpelvic ureteritis 
with setondary healed infected hydro uretero 
nephrosis secondary to old bilateral adnexal dis 
ease with peine peritonitis retroperitoneal cellu 
libs and thrombophlebitis 

Lase 74 Bilateral chronic and subacute pelvic 
ureteritis with secondary pyonephrosis (infected 
hydro ureteronephrosis) secondary to bilateral 
chrome and subacute active tubo ovarian vbscess 
With pelvic pentomtis (retroperitoneal celJuhtis) 
Case 18 Stenosis of the ureter in the left Iiga 
mentum latum region — secondary to old subureteral 
scar 

Case 7 Narrowing of ureter with subureteral 
scar in left Iigamentum latum region (?) secondary 
to traction of large evst of the right adnexa 
Case 85 Marked fibrosis of external half of 
ureteral wall secondary to chrome ascending 
Ivmphangcitisof ureteral wall from chrome cystitis 
Case 30 Subdcutc ureienlis of lower urett 
secondary to cy«titis (cystica) 

Case 20 Kink of right ureter at site of crossing 
of right uterine artery with right hydro uretero 
nephrosis secondary to prolapse of uterus 
Case 94 Marked hypertrophy of external longi 
tudinal muscle bundles of pelvic ureter secondary 
to prolapse of uterus 

Case SI LocaJi/ed dilatation with scarring or 
hypertrophy of wall of left postartenal ureter at 
site of a firmly adherent left ovary 

Idiilt Male — 10 Cases 

Case 8 Localized stricture in the right juxta 
vesical region secondary to localized chronic ureter 
itis secondary to chronic neurological cystitis 
secondary to old fracture of third lumbar vertebra 
with transverse traumatic myelitis Right hydro 
ureter 

Case 7 Hypertrophy and dilatation 0} ureter 
secondary to prostaiic obstruction 

Case 27 Hypertrophy and dilatation ol ureter 
secondary to prostatic obstruction 
Case or Hypertrophy of muscularis of nieUi 
secondary to prostauc obstruction 

Case 92 Sclerofibrosis of external half of ureteral 
wall secondary to prostatic obstruction (hyper 
trophic or chronic lympbangntis) 

Case 88 Sclerofibrosis of infravasal portion oi 
ureter secondary to prostatic obstruction (hvper 
trophic or chronic lymphangeitis) 
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Case 26 Subacute ureteritis of lo\ver s centimeters 
of ureter, secondary to subacute (urasmic?) cystitis 
Case 21 Grossl\ — negative Microscopically — 

shows active subacute retroperitoneal celluhtis, 
secondary to tuberculous peritonitis with mixed 
infection extending through subureteral fatt> tissue 
into ureter wall 

Case 36 Grossly — negative Mtcroscopicallv — 

lymphatic leukaimic (or 1> mphomatous) foci 

Case 96 Grossly — negative Microscopically — 

lymphatic leukajmic deposits 

Children — 2 Cases 

Case 66 Narrowing of ureter with subureteral 
fibrosis at site of crossing over lateral umbilical 
ligament, obliterated hypogastric artery 

Case 23 Grossly — negative Microscopically — 

Ijmphatic leukaimic deposits 

Added to the abo\e list of 26 cases, there 
are 2 which we can classify as borderline 
cases, between the ph> siological and that 
type of definitely pathological, which is ex 
emplified by Cabe 97, juxta\esical (con 
genital) stenosis with hydro ureteronephrosis 
These 2 cases numbers 32 and 61, will be dis 
cussed more fully later 
It will be seen from this summary that we 
ha\ e found an autopsy incidence of 8 per cent 
of all types of hydro ureteronephrosis In 
every one of these cases, the diagnosis of the 
h>dro ureteronephrosis was made b> gross 
inspection Indefinite doubtful cases have not 
been included In addition to this 8 per cent 
of definite hjdro ureteronephrosis, we have 
found 5 cases in which the ureters were 
definitely dilated above an obstruction but 
without definite gross dilatation of pelvis and 
calyces making a grand total of 13 per cent 
autopsy incidence of hydro ureteronephrosis 
secondary to obstruction 

In these 13 cases of hydro ureteronephrosis 
due to urinary obstruction, the ureter was the 
site of obstruction in all except one case, that 
being one of prostatic hypertrophy without 
compression stenosis of the ureter by the \as, 
as described by Tandlcr and Zuckerkandl 
The ureteral obstruction m the 12 other cases 
was due to i narrowing or stenosis in 10, and 
an irregular dilatation coincident with or 
secondary to a post inflammatory scarnng of 
the ureteral wall in 2 

Of the 10 cases of stenosis of the ureter 
with a secondary hydro ureteronephrosis, 5 
or 50 per cint (5 per cent of all our cases) 


were congenital Of the remaining 5 cases 2 
either were caused by, or were coincident with 
localized subureteral scarring in the region of 
the ligamentum latum 2 were due to kinking 
of the ureter over anatomical structures, in 
one over the uterine artery, in the other over 
the vas deferens, and the remaining single case 
was the only one caused by a chronic hbrotic 
inflammatory process involving the ureteral 
wall in such a way as partially to occlude its 
lumen Howev er, this localized fibrotic ureter 
itis (in the juxtavesical region) was definitely 
secondary to an active and intense acute and 
chronic cystitis, either through the medium 
of direct or lymphatic extension There was 
not a single case in which the lesion required 
the hypothesis of blood borne focal infection 
for Its complete explanation 

The details of the abov e 1 2 cases of ureteral 
obstruction follow 

CASES OF URETERAL OBSTRUCTION DUE TO 
STENOTIC NARROWING APPARENTLY OF 
CONGENITAL ORIGIN (DEFECTIVE EMBRYO 
LOGICAL development) 

Case 97 Autopsy 1314 Male, age 27 The 
clinical diagnosis was acute diffuse peritonitis 
secondary to ruptured appendix The history and 
physical examination were negative both as to the 
urinary tract and focal infection 

FostmorUm findings Gross The right kidney 
and ureter were negative (Fig 2a) The left kidney 
and ureter showed marked left hydro uretero 
nephrosis above the site of obstruction in the juxta 
vesical region (Fig 2b) Gall stones and cryptic 
tonsils were noted as potential foci of infection 
Microscopic The right ureter was negative, save 
for acute retroperitoneal (periureteral) cellulitis, 
secondary to acute diffuse purulent peritonitis 
extending into the ureteral wall m the form of 
oedema and a moderate infiltration of scattered 
and densely packed mononuclear cells 

For the condition of the left ureter, see Figures 
2C and ad 

It will be noted that 

1 This hydro ureteronephrosis was a dim 
cally latent condition 

2 There was no evidence of recent or past 
inflammatory process m the left juxtavesical 
region 

3 The sep irate, large and distinct oblique 
muscle masses in this region may have been 
of etiological importance in the hydro 
ureteronephrosis, in that they may have 
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Fift la \natomicaI diMaion of (he uret«r in the male 
A Kidney P pel\i C / I common iliac artery 
£ / 1 eetemal iliac artery I Z> va$ deferen B/ 
bladder £ rishtside / fanetalorprevatalorsuprava^l 
portion of pelvic ureter pars ws deferens ? (^rspost 
vasal orinfravasal deferens ^ jutUvesical region or chief 
isthmus (Schewkenemko) 5 pars muralis d pehi 7 
pyelo ureteral junction or pvelo ureteral zone of narrowinf. 
or upper isthmus or adrenal narrowing d lumbar or chief 
spindle or lumbar enlargement of lumbar ureter p iliac 
narrowing or lower isthmus 10 pelvic ureter 11 ureteral 
onfee 

Microscopicallv both right and left ureteral walls 
presented marked hypertrophy of the muscular 
coat the individual smooth muscle bundles being 
increased two to three tunes in thickness compared 
with the normal of this patient s age and size 

The abo\ e 2 cases are prototj pes of a 
common tj pe of low ureteral obstruction The 
site of obstruction which is due to kink, 
narrowing of the lumen of the ureter b> the 
utenne arterj crossing in the female in the 
condition of descensus uten and b> the \as 
deferens crossing in the male in prostatic b> 
pertrophj is found usudllj between i and 5 
centimeters up from the ureteral orihce 

This condition m the female has been 
described pathoIogicall> bj Virchow Zimmer 
Tandler Halban and Hirokawa and its dim 
cal importance in the more ad\anced stages 
has been emphasized bj Rubin 



Fig lb Xnatomical divisions of the ureter m the 
female A Kidney P pelvis CIA common ihae 
arteo I I eitemal iliac artery U 1 utenne 
artery 5/ bladder R right side / Parietal or pre artenal 
or supra arterial preligamentous ureter g pars artenalis 
subarlerialisorparsligamentumlatum j pars postartenal 
or infra arteriaiu 4 jutta cstcal zone or chief isthmus 
.> pars muralis 6 pel is 7 pyelo ureteral junction or 
pyelo ureteral zoneof narrowing or upper isthmusot adrenal 
narrowing S lumbar or chief spindle or lumbar enlarge 
ment or lumbar ureter f iliac zone of narrowing or lower 
isthmus to pelvic ureter it ureteral on£ce 

The male type has only recentlj been 
described and its clinical importance em 
phasized b> Tandler and Zuckerkandl 

CASES OF URETERAI. OBSTRUCTION WITHOUT 
STENOSIS OR NARROWING DUE TO POST 
INFtAllirATOR\ SCARRING OF THE URE 
TERM. WALL 

Case 74 Autopsy uS? Female age 47 The 
chrucal diagnosis was cardiac insufficiency ascites 
diabetes tertiary lues cyslopyclitis the histon 
aod physical examination showed kidney infer 
tion 6 months belore death 
PostmorUm findings Gross Bilateral suppura 
live hydronephrosis was present The right and 
left ureter are shown m figure loa A bilateral 
tubo ovarian abscess mass was overlving the course 
of the pelvic ureter The tonsils were cryptic 
Alicroscopic findings See Figure 10b 
Case 5S Autopsy 1257 Female age 59 
clinical diagnosis was carcinoma of the breast 
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Bilateral breast amputation for mammarj car 
cinoma had been done The history and physical 
examination %\cre negative relative to the gemto 
urinary tract or focal infection 
Poslmoriem findings Gross The entire pelvic 
peritoneal cavity was obliterated, except for a smajl 
portion behind the right ligamentum latum, by 
dense firm peritoneal adhesions binding all pelvic 
organs into a dense firm mass Scars were m the 
pyramids and pelves of both kidney s The right and 
left ureters were relatively the same (Fig iia) 
Microscopic findings (Figs ixb and iic) 

In the above 2 cases, the following points 
should be emphasized 

1 The in\ oU ement of the ureter secondary 
to the adnexal disease was very destructive 

2 The intense urttentis was localized to 
the pelvic ureter with only very slight in 
flammatory changes m the ureter above the 
ihac crossing 

3 Secondary dtlalalton uias present above 
the marked pcUic ureteritis, deeftte the fact 
that tferc Mas no stenosis The inflimmatory 
destruction of muscularis nnd elastica in the 
pelvic ureter, coupled with the periureteral 
fibrosis and perhaps the neurological dis- 
turbances secondary to the pen uretentis 
very likely caused urinary stasis, with second 
ary hydro ureteronephrosis by afiecting the 
penstaltic propulsive and expulsive functions 
of the pelvic ureteral wall 

4 Activ e and fibrotic penneuritis and pen 
ganglionitis were very marked This picture 
may explain much obscure gemto unnary 
symptomatology 

5 There were evidences of healed marked 
thrombophlebitis of periureteral veins with 
extension of 1 penphlebitic process into the 
ureteral wall 

SUMMAR\ OF FINDINGS IN TWELVE CASES 
The finding of the above 12 cases in our 
unscleclcd 100 consecutive autopsies suggests 
that (he importance and incidence of hydro 
ureteronephrosis have been generally under 
estimated, and that Hunner’s emphasis of this 
condition is justified 

1 rom the standpoint of pathogenesis and 
etiology of hvdro ureteronephrosis, I would 
call attention particularly to the following 
«r Pathological congenital ureteral narro 0 
tngs, which usually appear as accentuated nir 
rowings, of a physiological narrow site, usually 



Fij, Ja Case q, autopsy No 1314 Right side nega 
tivc compare with Fjgure ?b Bl Bladder V D vas 
deferens crossing at 3 centimeters 
Fig 2b Same case as in Figure 2a latent hydro 
nephrosis without infection i I ntire left ureter dilated 
thickened hypertrophic above a the left junta vest at 
region Compare with Figure 2a j Narrow pars mural 
IS t 8 centimeters long I D V'^as deferens crossed ureter 
at 3 s centimeters Bl bladder The left kidney showed 
marked hydronephrosis with dilated pelvis and calyces and 
thinning of the parenchyma 

either at the pyelo ureteral junction zone or 
at the juxtavesical zone 
b JCx/ension into the ureteral nail of net^h 
boring inflammatory processes, especially ad 
nexal disease in the female and advanced 
cystitis In the former, thrombophlebitisof the 
uterine plexus at the base of the broad liga- 
ment, with periphlebitis, is an important factor 
c The potential kinking power of the two 
structures that cross the ureter, namely the 
vas deferens and the utenne artery 
d The importance of focal infection is not 
ev ident 

Hunner s clinical localization of most of his 
stenotic lesions m the lower pelvic ureter 
from 2 to 5 centimeters up from the ureteral 
onficc IS substantiated by the pathological 
findings enumerated 

ANVTOMICAL CONDITIONS INFLUENCING THE 
FEELING OF 1 ESISTANCE TO THE WAX BULB 

In this investigation, a number of ana 
toimcal conditions, both physiological and 
border line, were encountered, which demand 
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Pig 2C Caw 97 LonRitudinal MBitUl ifctjon through 
left pelvic ureter enlarged Compart with gto« finding* 
Figure j 1 ) and high power photomicrograph Figure ad 
r Dilated thickened hypertrophic ureter above a 
thickened dense fstenotici juxtatesical tone (Fig ad) 
3 thin pars muralis / auhureteral fat {edematous 
1 D \a* deferens B I blood vessels \ nerves 
I atient died from diffuse purulent peritonitis 

explanation cspeciallj from the standpoint of 
the interpretation of wax bulb findings It 
IS pTCSumed that a hanj, or the feehng of 
resistance on withdrawal is due to a com 
binat/on ol tv.o factors (i) mrroivingof the 
lumen of the ureter and fj) an increase m the 
densit} of its wall 7 he first actmj, alone 
could theoretically produce a hant by resist 
mg the passage of the «houl<ier of the wax 



lig 3a Caw 9 \utops> No iJgr I emale aged 73 
Latent right hydronephrosis I U J Narrowing at Site 
of nght p>cIo ureteral junction with P pyefecUsis and 
A slightly hjdronephrotic kidney U normal caliber 
uteter No aberrant vess 1 or periureteral iChrosis is 
present at stenotic site Compare with F igufe 3b 



rig ad Case 07 Longitudinal sagittal section through 
stenotic dense left justavesical zone enlarged T^s 
localized thickened dense stenotic zone is composed of 
t thick dense longitudinal muscle bundles separated by 
z an excessive amount of thick dense intermuscular con 
nectjve tiasue most marked in the external half 0! the 
ureteral wafl This dense connective tissue eoatinues up 
ward gradually thinning to form the adventicul layer* of 
the pefvK ureter 4 $ diffuse cedema of subureteral fat 
extending into the urrieral wall 6 ) D Vas deferens 
below juxUvesical region B 1 blood vessels ^ nerves 
with ganglion cells Note relative to } patient died with 
diffuse purulent penlonilis 

bulb The second acting without the first 
should in theory produce no hang Howc\i.r 
the two acting together theoretically pro 
ducc the true or pathological hang 
By far the greatest number of ureteral 
strictures reported diagnosed by the wax bulb 
method have been found m a region 2 to 5 
centimeters up from the ureteral orifice In 
this very region however we find the follow 
ing gross and microscopic physiological an 
atomical conditions the juxtav esical zone of 
narrowing physiological narrowing of the 
pars arterialis and pars deferens physio 



Fig 3b Longitudinal sagittal section through right 
pyel^uixteral junction Case /9 enlarged i ihinned 
dilated pelvic wall— thin muscle bundles few layer* 3~4 

vct> Fbm loose connective tissue z p>elo ureteral June 

turn three to four limes thicker than pelvis with entire 
waff composed of densely packed thick muscle boTles 
five or SIX layers running for the most part obli'iueiv’ wiin 
j very dense intermuscular connective tissue throughout 
wall 4 beginning ol ureter 
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Fi5 4 P'S s 

Fig 4 Case 24 autopsy No 1202 Male aged 47 
Congenital anomaly of right ureter Ureter bifidus down 
to crossing over iliac \essels n centimeters up t Stenotic 
and dense junction ends of both upper branches 2 hydro 
ureters abo\e these tno stenotic zones leading to hydro 
nephrotic kidney £ / External iliac artery P V 
parietal ureter V D vas deferens crossing at 3 cen 
Umetets ^f pars muralis i s centimeter long Bf 
bladder 

Fig s Case 9S \utopsy No 131S Female aged s* 
Diaj rammatic representation of bilateral congenital 
anomalv or ureters There is a complete split of right 
ureter (so called double ureter) with two ureteral orifices 
in bladder the upper lateral orifice leading to lower pole 
and the lower medial orifice leading to the upper pole The 
right kidney is atrophic On the left side there is a bifid 




ureter down to the midpoint of the lumbar ureter 15 
centimeters up with hydro ureleronephro is and hydro- 
nephrotic shell of kidney 

Fig 6a Case a8 Autopsy No i 06 Female aged 64 
Adnexal adhesions bilateral ureteral dilatation marked 
calcification of uterine arteries / Dense and narrow zone 
in left ureter at crossing of utenne artery, 4 s centimeter* 
up with dilatation above and below (Compare with 
Figure 6b ) 2 Infra arterial ureter not only dilated to 
o millimeters but also dense and thick U A Divided 
utenne artery crossing at 4 5 centimeters Bl bladder with 
pars murahs 3 centimeters long 


logical narrowing with subureteral fibrosis of 
that portion of the ureter overljing the 
obliterated h>pogastric arter>, and redun 
chnt folds of mucous membrane (so called 
V aU e formation) 

The juxta..csical zone oj narroKVing This 
was investigated and emphisized b> Schewr 
kunenko Ihe zone varies m length from a 
few millimeters to i or 2 centimeters Its 
upper limit is indefinite but its lower Imut is 
bounded 'inatomicall) b} the proximal or 
upper limit of the pars murulis In the adult 
female, this is found to average 2 2 cenli 
meters up from the ureteral orifice, in the 
adult male 1 g centimeters up from the 
urelcra! onficc, in children i i centimeters up 
from the ureteral orifice, these three measure 
ments being rebpcclivel) the average length 
of the pars murahs in thcic three groups as 
estimated from our data 



IiR 6b Ca«c 28 Autops> No 1206 Female aged 
64 Longitudinal sagittal section showing i localized old 
dense thick subureteral scar co responding with zone of 
density and stenosis seen in gro s mleft ligamentum latum 
region 4 5 cenUtn»ttrs up iti uictcr (Compare with 
I igure 63 ) 2 This scar tissue extends directly into the 
adventitia of the ureter at this site but apparently not 
into th musculans It spreads p ripherally j pen 
vascula I) and 4 betw en fat lobaW intertrabecularly 
5 a \er> markedly sclerotic ind calcific blood vessel 
(vein) Can be noted here immediately beneath the ureteral 
wall 6 nerve 7 ureteral wall in sagittal section A 
artifactal space 
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Tic S Ci e 20 \utop \ No fio 5 lemileacdft 
Og 1 Descensus utm / Ureter dilated abese the cro m^ol 


the utenne arter> U 1 a 5 ceatim ters up m jaxU 
Tig a Ca e '< \utops> No u,a Male a<'e<i 3/ \e>K3l region narrowing at and below im site B! 

Fracture of third lumbar \ertebra with secondary (neun>> bladder with pars mjralj *9 centim t rs Ion" Thb 

logical' c>stop>eliti» Contracted bladder 5 Localued ureter lead to a moderately b\d"oaepHToti n ht Lida } 

thick lirm carred tenotic zone in juetaiesical portion Fig 0 Case 3 ''lutop y No i o^ Mil a ed 
of ureter ■! ureter obo\e this zone oft thin slightly Medun lobe pro iitic hyp rtrophs 1 MirkeJ dilitation 

dilated C ptrs muralis dilated but chromcallv inflamed with thickening of entire ureter tbaie site of cro m of 

i s centimeters long C ompare wuh micro copic sections \ as deferens I D which crov d ureter 3 3 cenUm te^ 
through the«e zones (tig h) I 0 \ as deferens V! up m juetave ical re ion undilated pars mjralis and 
bladder Ki«,h(sile pars juetaie«icati b low \as d ferens £/ bladi r 


We cannot substantiate the findings of 
Schett kunenko that the juxtai esical region is 
the mrrouest portion of the ureter outside 
of the ureteral onlicc Howetcr our findings 
would indicate the following 
There is a relatively constant narrowing at 
this site 



Flo b 


This Is Usually the site of a more or le s 
gradual tapering down of the relativeh t'ldi- 
infra artcnal or mfravasal ureter to the 
rclalivel} narrow pars muralis The pro 
portion of the former to the latter is on the 

Fig b Case 8 Microscopical horizontal ectioas 
through zones 4 B and C I was taken a centimeters 
above the stenotic zone The wall j thin and 1 relatively 
free from inflammatory rca tion No tedema fibre b or 
oionoRUGlear infiltration eecept in the tunica propna cii 
be seen B blenotic zone There i marked IhicLenins 
of wall active inflammatorv process involves the entire 
wall The tunica propna show dense moionud sr in 
iiltratKia with tedema and fibro i The mu culans vho« 
marked ordema and mononuclear infiltrati n in th inter 
muscular connective tissue planes The ad enutia pw 
ents a picture of a chrome inflammatory proce® preadn 
or extending out from the ureter wall into the peniircieril 
fat in the form of ordema fibrosis and mononuclear in 
filtration C Pars muralis showing chronic mflammatwa 
of intermediate intensity between -1 and B Moderatelv 
dense mononuclear infiltration throughout the waU 'mta 
moderate c^ema Process spread only very liobtl' 
bQond the outer mu cular layer into the penureterai 
tissues F Penureterai fat U ureteral wall r Ureteral 
wall penureterai fat j chronic inllamnulorv pro*ess 
extending out into penureterai fat 4 ureteral wall 
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Tig loa Case 74 Autopsy Iso 1285 Female aged 47 
Ililateral subacute and chronic tubo-osanan abscess Bi 
lateral p>onephrosib (suppurative h>droQepbrosis) i 
Thickening with increase in density and slight dilatation 
of entire pelvic ureter with 2, soft thin lumbar ureter 
above the iliac narrowing U A utvnne artery crossing 
at 3 5 centimeters Bl bladder with dilated pars muralis 
(10 millimeters) centimeters long 

average m the female as ii 1 is to 7, or as 3 
IS to 2 In the male the proportion is as n is 
to 6 7, or Ts 3 is to 2 — , while m children, it is 
IS 8 IS to 4 4, or a little less than 2 to i 

Turthermore, the juxtavesical region pre- 
sents another constant physiological anatom- 
ical attnbute which distinguishes it from 
other portions of the ureter In the gross, this 
zone is seen to be the site of a relatively con 
slant increase m density of its wall as com- 
pared with all portions of ureter above this 
site 

My sagittal sections show histologically 
that this densitv is caused by a constant 
change in the histological appearance of the 
wall of the juxtavesical region as compared 
with the ureter above In the juxtavesical 
region, the muscuhns is physiologically two 
to five times as thick as m the pars parietalis 
Turthermorc, this musculans is not only 
thick, but as a layer, it is found to be com- 
posed of very thick and densely packed longi- 
tudinal muscle bundles, with very dense and 



Fig lob Case 74 Loagitudmal sagittal section 
through ureter vv ith subureteral tubo-ov anan inflammator> 
mass enlarged i Vcutel> and chronically inflamed 
fallopian tube 2 acutely and chronically inflamed ov ary 
with old .a and recent sb corpora lutea 1 chronically and 
acutely inflamed retroperitoneal and subureteral cellular 
tissue This process extending to and through the ureteral 
adventitia into the 4 ureteral wall which is fibrotic 
scarred cedematous infiltrated with mononuclear cells 
and intimately embedded m chronically inflamed pen 
ureteral scar tissue The ureteral wall shows many 
dilated vessels with new vessel formation j Remains of 
periovanan peritoneal cavity A Verve with fibrotic 
penneuntis A artifactal ‘paces. 

thick intermuscular fibrous connective tissue 
bundles And lastly the tunica propna or 
sub mucosa in this region is usually one half 
as deep as that above and is composed of 
denser connectiv e tissue It should be pointed 
out that in neither the mural nor juxta- 
vesical portion of the ureter are to be seen 
circularly disposed smooth muscle bundles to 
warrant the widely accepted conception of a 
true ureteral sphincter 
The intensity or degree of gross density of 
the pars juxtuv esicahs is directly proportional 
to the histological thickness and density of 
the fibromusrular tunica as described above 
The gross and histological charactenstics of 
the juxtavesical region can be well seen in 
Figures 12, 13, and 14 
Cases 61 and 32, autopsy numbers 1260 and 
1210, represented by Figures 13 and 14 re 
specUvely, are borderline cases between the 
physiological, as described above, and that 
pathological type represented by Case 97 
Autopsy 1314, and Figs 2a, 2b, 2c, and 2d 
Case 97 presented a left hy dto uretero- 
nephrosis due to a congemtal stenosis of the 
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III, ita tdse 5S \u(i 9 (? 5 v \o ns, Itmak 
SQ liilatcral dcn^e pelvic peritoneal adhc$ion^ I jelilK 
Kars in l>olh ki<lnc>s Itilatcral dilated ureters pelves 
and calyces 1 IrrcKularly dilated thick dense firm 
fihrous scarred pelvic ureter bound donn tn dense 
firm fibrous (scarred) periureteral (retropcntonral) (issue 
j lumbar ureter thin soft dilated to ro millimeters 
I I Uterine artery cro smi. at $ centimeters up lU 
bladder with pars murali i $ cmtimeten long Compare 
with 1 igures iib and iic 

ureter at the. juxiavesiic tl region This sltn 
osis ^^4ls eMclcntl) not due to narrotsing alone 
for despite the fact that thii region is rclatix tl> 



rig lib Case sS Longitudinal sagittal section through 
right ureter and underlying ti sue enlargcil r Old organ 
12« (fibrotic) thrombus m large vein in juatavesical sub 
ureteral (issue wall of lem «i(h j organized (fibrotic) 
periphlebitis extending directly into 4 ureteral wall < 
irrcRular scarring of external half of ureteral wall wifli 
complete disappearance or distortion of musculans in 
these regions 6 fibrosis in fat inlcrtrabecular 7 pen 
neural fibrosis 8 nene with ganglion cells p the para 
muialvs 


narrou compared with the dilated ureter 
aboie it was nevertheJess no narroner than 
the same region on the other side which 
prcstnltd no hydro urctcronephrosis This 
would warrant the conclusion that the stenosis 
in this case was due mainl> to a disfunction 
an unrclaxing “sphincter like site which maj 
be Secondary to cither the histological struc 
turil change which is seen as an excessive 
deposit of fibromuscular tissue at this site or 
to a deposit of oblique or circular fibromus 
cular layers instead of the usual longitudinal 
The two borderline cases presented not 
only an exccssn elj dense fibrosdcrotic nar 
row juxtavcsical region in exaggeration of 
the normal but also a rclatucly dilated 
ureter above this site However m neither 
was there gross dilatation of cither pelvis or 
calyces which forces them into a borderline 
group if not into the physiological In addi 
|j(»n Case 6 j presented in the left yuxtavesical 
region a distinct thick mass or circularly 
disposotl musculature situated between an 
inner and an outer muscular layer 
I would emphasue that the ureteral wall in 
the juxtavcsical region resembles that of 
the more densely fibromuscular vas deferens 
which at one time in the embry ological de 
vtlopmtnt of the ureter, formed its “anlage 



IiR lie Casc5S longitudinal sagittal section through 
lelt ureter and underlying tissues enlarged 1 

irregular venous varices with la and without iJ throm 
bosM but a)] presenting marVeti organutd (fbrottci 
penj hlebitis extending into surroun iing fat j missM 
den e fbrous tissue which may be primary or seconaao 
to the vancre 4 fibrous (organized) pcnocuntii S ' ” 
trabcnlar (fatly 1 fbrosis 6 fibrosis exttnduv, into outt 
layeis of ureter 7 fibrotic scarred external longituim’ 
muscular layers 8 artifactal space p pars muralis 
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Fig 12a Case 40 Autopsy No 1223 Bo> aged 15 
I Localized zone of narrowing and increased dcnsit> in 
jUTtavesical region i 8 centimeters up corresponding with 
site oi crossing of \as deferens \ D Bl bladder with 
pars muralis i 8 centimeters long Compare with Fig 
ure I zb 

as the v.olffiatt duct Hauser reported a case 
of congenital left hjdro ureteronephrosis due 
to a ^ery marked stenosis in the juxtavesical 
region, the etiology for ^vhlch he assigns to a 
developmental defectne separation of the 
ultimate ureter from its anlage, the x\oIffian 
duct or ultimate n as deferens 



Fig 12b Case 40 Longitudinal sagittal section en 
larg^ j \er> thick dense sharpb localized longitudinal 
muscle mass occup>ing external half of ureteral wall in 
)u.xta%esical region This mass of muscle is apparenU> a 
prolongation upward of z bladder musculature (localized 
h>’pertroph> or hj-p rplasia) and it thins as it proceetL> 
up^^ard m the ureter from its point of maximum thickness 
m juxtavesical region (o\er va deferens) j prolongation 
upward of external longitudinal muscle mass from juxta 
xcsical region with gradual ihinmng to a fine thre^ like 
lajcr m parietal portion of peKic ureter 4 pars muralis 
5 suburcteral fat The >as deferens was not included in 
this section 



tig tja Case 61 Autopsy 1260 Male aged 60 
I Marked density with slight narrowing in juxtavesical 
region (Compare with Figure 13b ) z Slight dilatation 
with slight increase in density of entire peU 1C ureter 1 D 
\as deferens crossing at 6 centimeters Bl bladder with 
pats muralis 2 centimeters long 

Phxsiological tiarrodtng of the pars ar- 
lertalis About 10 per cent of the adult 
female cases presented a zone of slight but 
definite narrowing of the ureter where it was 
crossed b\ the uterine arterj In none of 
these cases was there suburcteral scarnng as 



Fig 13b Case 61 Longitudinal sagittal section of 
ureter with underlying tissue enlarged J Abrupt in 
crease in thickness of ureter wall as one reaches juxta 
\ csical region Proportion of 4 or 5 to i w ith abos e This 
Increase of thickness of wall js due to z Injing 00 ol 
masses of longitudinal thick smooth muscle bundles 
with dense intermuscular fibrous tissue apparently con 
tinuous with bladder musculature j proportion of thick 
ness of musculature in juxtavesical region nvth that in 
paneta! umter as 5 or 6 is to i, 4 gradual thmnmg out of 
juxtavesical fibromuscular longitudinal mass as it pro- 
ceeds upward J pars muralis 6 seminal vesicle and 7, 
\ as deferens 
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T)g 14& C&sc 31 Vulopsv agtd 4 x 

Narrowing and increased densit> in zon« 3 5 centimeters 
up site of cro mg of \as deferens (Compare with 
Figures 14b and ci dense infra\asat (juxuvesical) 
ureter I D \ as deferens B! bladder nith pars muralis 
I 3 centimeters long 

in the 2 cases presented abote The site of 
croasingof the uterine arten taned between 2 
and 6 centlmeter^ up from the ureteral onhee 
Ph\stologtcal narr(rj.tng of the pars -as 
deferens ^t the site of crossing of the \as 



Fi'' 14c Case 3i High power photomicrograph of 
dense thick aoneo\eri> mg \ as deferens (Nan Gwsonslain) 
t Scattered thick longitudinal muscle bundles den e 
ftbtotic scletolic intermuscular connective tissue laid 
down ID thick bundles 



1 ig i4l> Case 32 Longitudinal sagittal section 
through pelvic ureter with underljing tissues enlarged 
I Markedly thickened and dense zone of ureter overljing 
vas deferens ftunica propna in this region has been de 
strojedm the sectioning) The ureteral wall in this region 
I composed entirely of very dense sclerotic deeply 
staining fibrous tissue (scar; with thick longitudinal 
smooth muscle bundles scattered irregularly throughout 
No signs of active mflammation are present (See Fig 
14c) Below tKi» area merges with a IhickenM }iixU 
vesical and mural ureter in which the entire wall is com 
po ed of regularly arranged but dense longitudinal muscle 
bundles with very dense intermuscular connective ti sue 
j above one sees the relatively thin supravasal pelvic 
utettt viv which the wall can be seen to be divided into two 
zones~v a lightly staining (tunica propru) loose conoec 
tive tissue stratum and 3 a densely staining outer two 
thirds the tunica musculans with its intennuscuUr 
connective tissue layer shows hypertrophy of its 
muscle bundles with markedly dense mtennuscular coo 
nective tissue 6 \s$ deferens g pelvic penCooeuni 
the paneul portion overUing the ureter A zone of 
markedly dense sclerotic (ibrotic retropentoneal tis ue is 
seen in the entire course 8 Beginning of cuMe sac of 
Douglas 

deferens the ureter was found phj siologicallj 
narrowed m onJ> about 5 per cent of our 
cases In one of these cases (Case 32 Autopsj 
1210 Figs 14a 14b and 14c) the immediate 
infra\asal and 3uxta\esical ureter was the site 
of a remarkable muscular and fibrous tissue 
hypertrophy and sclerosis 

Ph\siological varrou^wg with subureteral 
fibrosis of that portion of the ureter over 
I>ing the obliterated hypogastric artery (hga 
mentum latum umbilicale) was noted in only 
one case in out entire senes of 100 ca^es 
(Figs i6a and i6b) 

Redundant folds of mucous ynoiibrane - — « 
called -al e formation Only one case of thb 
type that of a child 2]/ years old was found 
ui this entire senes (Figs 17a and 17b) R 
will be noted that the ureter above thiv valve 
formation is relatively widened to 12 lUilh 
meters as compared with the left 10 nulli 
meters 

A smaller proportion of strictures have been 
reported in the iliac and py elo ureteral re 
gions These two regions however are also 
zones of congemtal physiological narrowing 
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1 1„ Casc99 \utops> No 1318 Female aged 3, 

1 ont^ltudlnal sagittal section through ureter and under 
lying tissues at zone of iliac narrowing enlarged (Van 
( leson stain) / I ocalized thick dense hypertrophic or 
hyperplastic external longitudinal smooth muscle mass 
with ’ deposit of very dense intermuscular fibrous con 
nectne tissue 3 penureleraV fatly ti sui 4 bloodvessels 


I ig i6b Case 66 Longitudinal sagittal ection en 
largrf (Van Gieson stain) / Localized zone of fibrosis m 
subureteral fat extending directly up to and merging with 
ureteral adventitia Compare with Figure i6a for corre- 
sponding area a Penneural fibrosis 3 fat lobules, 3a 
artifact fat lobule without fatty alveoh 4 musculans^ 
5 tumca. ptopna l 5 epithelium 7 adv entitia 


Accurate figures of incidence of these iwo 
narrowings cannot be guen by us as only 
exaggerated narrottings were recorded m the 
first third of our senes However, our im- 
pression IS that these two zones of narrowing 
are about equally constant, occurnngm about 
50 per cent of all cases, the degree of narrow- 
ing \ar>ing from the frankly physiological to 
the franU> pathological We ha\c presented 
2 ciscs (Cases 42 and 79, Autopsies 1226 and 
1291) of hydronephrosis due to accentuated 


stenotic or pathological narromng of this 
physiologically narrow site (Figs 3a and 3b) 
We found no case of h> dro ureter or hydro- 
ureteronephrosis which could be ascribed to 
accentuated narrowing at the iliac site 
However, Case 99, Autopsy 1318, presented 
a marked physiological narroyving, from 12 
millimeters in the pars panetalis to 9 milli- 
meters in the iliac region, 9 centimeters up, 
plus a localized increase in densitv m this 
region The sagittal section through this 





l ig vfia Case 66 \ulopsy No 1371 Boy aged 3 
ytars i Narrowed and dense zone in ureter 3centiineters 
up at «Ue o\ cr!> ing the obliterated hypogasinc artery 
Uhl zone narrowing and incrca«ctl density is shown in 
detail in 1 1{, i6b) Off or ligamenlum latum umbilicale 
Relative dilatation above this site with no iliac zone of 


narrowmt. f D Vas deferens crossing at i 5 centimeters 
Bl bfadder with pars muralis i centimeter long Compare 
with Figure i6b 

Fig 17a Case 23 Autopsy No 1201 Child 2)^ years 
old ( Valve like annular redundant fold of mucous 
membrane in right juxtavcsical ref,ion I D vas deferens 
crossing at 2 centimeters Dl bladder with pars muralis 
t S cenlimctm long Ureter thin and soft (?) dilated to 
1 millimeters above annular fold 

Fig 17b Case 23 Diagrammatic representation of 
valve like fold of redundant mucous membrane in right 
juxtavesical region V valve like annular fold juzta 
vesical region il pars muralis P U parietal ureter 
I Z), vas deferens Bl bladder 
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I la Ca e Autopsy mo Male aged ,4 t 
Narrowing and increased density in zone % $ centimeters 
up site of crossing of \as deferens {Compare with 
Figures 14b and ci dense in/rasasa! (jiistasesical) 
ureter I D \as deferens Bl bladder with pars murahs 
I 9 centimeters long 

in the 2 cases presented abo\e The site of 
crossing of the uterine arten \ aned between 2 
and 6 centimeters up from the ureteral onfice 
Plnstolo^tcal narrcmtng of the pars as 
deferens At the site of cros«ing of the \as 



Fig 14c Ca e 32 Hi^h power photomiciogtaph of 
dense thick zone oierljing % as deferens (\ an ( lesonstam) 

7 Scattered thick longitudinal muscle bundles z den e 
fibrotic sclerotic intermuscular connective lis ue laid 
down »n thick bundles 



Fig 14b Case Longitudinal sagittal section 

through pelvic ureter with underlying tissues enlarged 
7 Markedly thickened and dense zone of ureter overlying 
vas deferens (tunica propria m this region has been de 
strayed in the sectioning) The ureteral wall in this region 
IS compa ed entirely of very dense sclerotic deeply 
staining fibrous tissue (scar) with thick longitudinal 
smooth muscle bundles scattered irregularly throughout 
No signs of active inflammation are present (See Fig 
14c ) z flelow this area merges with a thickened juita 
vcsiLal and mural ureter in which the entire wall is com 
posed of regularly arranged but dense longitudinal muscle 
bundles with very dense intermuscular connective (issue 
j above one sees the relatively thin supravasal pelvic 
ureter in which the wall can be seen to be divided into two 
zones— 4 a lightly staining (tunica propria) loose cennee 
live tissue stratum and / a densely staining outer two 
third the tunica musculans with its intermuscular 
connective ti‘sue This laser shows hypertrophy of its 
muscle bundles with markedly dense intermuscular eon 
nective tissue 6 Vas deferens y pelvic pentoneum 
the parietal portion overlying the ureter A zone of 
markedly dense sclerotic fjbrotic retroperitoneal ti sue is 
seen in the entire course S Beginning of cul-de sac of 
Douglas 

deferent the ureter wis found phjsiologicallj 
narrowed in onl> about 5 per cent of our 
cases Inoneof these Cases (Case 32 Autopsy 
f2io Figs 14a X4b and 14c) the immediate 
infra\a«al and juxtavesical ureter was the site 
of a remarkable muscular and fibrous tusue 
hj ficrtrophy and sclerosis 

Physiological narroatng with subureteral 
iibrosis of that portion of the ureter o\er 
lying the obliterated h\pogastnc artery (l‘g^ 
mentum latum umbilicale) was noted in only 
one case m our entire senes of 100 cases 
(Figs i6a and i6b) 

Redundant folds of viiicoits menthrane-^^ 
called ''at c formation Only one case of this 
type that of a child years old, was found 
in this entire senes (Figs 17a and 17b) It 
will be noted that the ureter above this \aHe 
fonnation is relatively widened to i nujli 
meter, as compared with the left 10 milu 
meters 

A smaller proportion of strictures ba\ e been 
reported in the iliac and pyelo ureteral 
gions These two regions however are ai>o 
zon« of congenital physiological narrowing 
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I-Jg aa 

ri? 2oa Case 8 Vitopsv uoa remale aged 7* 
Thickened contracted bladder marked cjstitis j I nlirc 
pelvic ureter with increased densitj marked in - infra 
arterial ureter (compare with Figure Job) j iliac narrow 
mg begins at 7 centimeters and ends at u centimeters 
with relatively dilated ureter above U A Uterine 
artery crossing at s s centimeters Bl bladder with 
pars muralis 3 centimeters long and dilated to 10 milli 
meters 


Fig ? a Case 5I \jl3ps> 1240 Female aged 
Left ovay adh* ent to p itoneum ovc infra a t- lal 
urete 1 Dilated infra at lal u eter with moderate 
increas m density The o\a> was adh rent over the 
subligamentous coa sc of the ureter b> d nse fib oas 
adhesions bte Figures 2Jb and c U 1 Uterine a tery 
c ossing at s centimcte s Oi ovary poste om dially, Bl 
bladder with pars muralis 2 centimeters long 
Fig 22b Caseji Showing no mal right ureter for 
comparison and control with left ureter I igure 2 a 
U ! Ot nne a teo cros mg at s c ntimeters, BI bladder 
with pa»s muralis centimeters long 


The mvohcment of the ureter in an in 
flainmator> process secondary to pelvic pen 
tonitis can be seen m several stages from 



I ig 20 b Ca^e 8;, 1 ongitudinal sagittal section through 
pelvic ureter enlarged i Thick hypertrophic bundles of 
longitudinal smooth musculature localized for the most 
part to external half of ureter z Very dense deposit of 
dense thick deeply staining inlcniiu«cular connective 
tissue localized to external half of ureteral wall (fibrosis) 

I Vbscncc of inflammatoTV process in penuretcral con 
ncctivc li sue (not «cen well in this section) Fibrosis of 
external half of ureteral wall was present only m pdvic 
ureter not above the iliar zone The deposit of dense 
intermuscular eonne live tissue in external half of ureter 
accounts/o gro s density of ureteral wall observed and 
Is V cry likely s condary to chronic ly mphangeitis of urete 
ral wall secondary to marked chronic cvstilis 


adema alone to intense residual scarring in 
tigures 2d, 19b, iib, iic Figures 20a and 
20b present what is \er> likd) residual 
scarring of chronic lymphangatis of the pelv ic 
ureter, secondary to chronic cystitis Figure 
20b IS strong ev idence of the anatomical loca 
tion of the ureteral h mphatics in outer layers 
of ureteral wall and also of the pathological 
h> pothesis of ascending ureteral wall 1> mpath 
1C route of infection from bladder to kidne> 



I ig 21 Cas“ , Vutop V 12S3 1 ox^itudmal sagittal 
xecUon of urete and unde lying tissue enlarged I emale 
aged4i i Massof tbic ened subureteni venous van os 
Itiexwitha penphlchitic(’) fibrosis j ureter wall negative 



444 


SLRGER\ CVNECOLOG\ AND^^OBSTETRICS 



Fie, 2 c IxngBtuflinal si itial s ctton fihrgctl / 
From 1 to 5 localize*! zone in posta-terial urrier corre 
ponding to dilated and dense area seen in gro s over which 
ovar> Has adherent and in nhich the Hall i d finitel} in 
creased in thickness an i densitj 11 J in thisarea reveal 
a picture ver> similar to figure 14c This zone is seen to 
be composed of very dense fibrotic sclerotic connective 
ti sue through which thickened < j hypertrophic long an I 
hort longitudinal mooth mu«cle bundles are iTret>uiail> 
scattered This zone tapers down at either end into a thin 
juxtavesical region with normal topo raphj and 
hi tology and a thin nailed supra arieriat ureter 3 also 
with normal topJgraphj and histology 4 tfladder mus 
culatureHith5 parsmuralis 6 subureteralfat CaseofmilJ 
traction diverticulum formation in the pjstartenal ureter 

Figure 21 presents a mass of :>ubureicral 
uttnne \cin xancosities which underlie a 
relati\el\ normal ureter This is presented 
oniv to emphasizt its potential importance as 
an etiological factor in ureteral narrowing 
due to subureteral tibrosia sccondar> (o 
thrombophlebitis as is seen m Figures iib 
1 1 c and 6a and 6b Either subureteral \ enous 
\ancositieb or subureteral > enous thromboses 
or both were found m o\er 30 per cent of our 
adult female cases 

Figures 2a and 32c (with I ig b for 
comparison) present a cast of mild traction 
diverticulum formation in the postartcnal 
ureter due to an ovarv adherent over the 
course of the ureter Uhat is apparcntl) a 
mechanical localized work hvpertrophv of the 
wall of the ureter is seen in this region (Fig 
22c) 

CONCLUSIONS 

From the pathological anatomical and 
clinical data in 100 con<;eculi\c autopsies it 
seems fair to conclude that 

1 Stricture of the ureter does exist as a 
definite pathological entitj 

2 A 12 per cent postmortem incidence of 
ureteral stricture or steno is corroborates the 
great number of ureter strictures or stenoses 
reported clmicallj 

3 Latent svmptomless hjdro urcteronc 
phroses due to ureter stneture or stenosis are 
of relativeh frequent occurrence as is e\i 
(lenced b> a postmortem incidence of 10 per 
cent m our senes 


4 Ureteral stricture as a localized intrinsic 
inflammatory process m the ureteral wall 
metastatic in character due to focal infection 
apparentlv cither does not occur or is re'a 
li\el\ extremel) rare as compared with ureter 
al strictures or stenoses ol other ongin 

3 Ureteral stricture or stenosis is found 
most frcquentl> in the pelvic ureter in a 
zone about . to 6 centimeters up from the 
ureteral onbcc 

6 As prime etiological factors in the patho 
gene is of ureteral obstruction due to stneture 
and Stenosis we would emphasize in the order 
named (aj congenitalH accentuated narrow 
mg of a congenital phvsiologicallv narrow 
site fb) extension of inflammatory proce se 
into the ureteral wall from adnexal disease 
with and without thrombophlebitis and ad 
vanetd chronic cvsiuis (c) the occluding 
kinking power of cro sing anatomical struc 
tures namelv the vas defertn m the male 
and the uterine artery in the female 

7 Caution 15 necessary in the interpreta 
tion of the phv steal signs obtained by the 
wax bulb hang method of Hunner especially 
in that verv important repon 2 to 6 centi 
meters up from the ureteral orifice for in this 
region we find numerous physiological sites of 
narrowing and increased density of the ureter 
al wall namolv faj the juxtavesical zone, 
(b) the iliac zone (c) the Iigamcntum latum 
region the site of crossing of the uterine 
artery (d)theva deferens region the site oi 
cros ing of the v as deferens (e) the site of the 
obliterated hvpogastric artery and (f) 

so called ‘valve formation in the juxta 
vesical region 
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fiankfurt lor the pnvitece of using this material as 'el‘ 
as for the courteous and helpful consideration «hich thi 
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THE TREVliMLVT OF OSTFOM\ELITIS -^ND OTHER INFECTED 
WOUNDS B’i DRAIN van \ND REST' 


Ih II WIWI TT ORK M I> 

W HEN ‘'ir Jos-eph Lister undertook 
to applj the disco\erits of Pasteur 
to surgical practice 30 >ears ago 
he had one dehnitc idea H s idea was that 
if fermenting micro organisms could be cx 
eluded from wounds and it their actiMt> 
could be inhibited b\ antiseptics putre 
faction pjoimia and the long tram of wound 
complications could be a\oided Time and 
the weight of clinical eaadence have proxed 
that he was right In his own lifetime how 
exer Lister departed from the Use of carbolic 
acid and pnmarj anti'^epsis or asepsis and 
embarked upon the search for a unixcrsal 
antiseptic Lister >■ second choice was boracic 
acid 

\\ e hax c sailed on nian> seas since Lister s 
turn, and thousands of other substances and 
combinations haxc been emploxtd in the 
search for the ideal antiseptic 
Since the time ot Lister the usual toncep 
tion of wound treatment has been that in 
fection mu>'t be met and dettated b> anti 
septics It should be remembered that m 
fections of all kinds had been successfullj 
oxercome long before the time of surgeons or 
antiseptic \ stud> of the fossil remains ot 
pre historic animals rcxcals the presence of 
healed ksions of bone and joint infections of 
manx kinds Out of our present da> notion 
as to the importance of antiseptics there haxe 
dex eloped certain errors in surgical practice 
to which I wish to call xour attention and 
for which It is desired to propose a remedx 
In our use of antiseptics there undoubtedl> 
has often been the same misapprehension 
with regard to cau-«e and effect that obtains 
and has obtained m the use of other sub 
stances used as remedies in other kinds of 
disease We haxe had occa^on to trj and to 
abandon hundreds of substances which xxere 
at one time relied upon as curatixc Now we 
know that m diseases of manj kinds rtcox 
er> takes place quite regardless of the medici 
nal agents emplojed If we scrutmire the 

Vnullcct Orth |«tcS re y Jn Vt 
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methods cmplojed in wound treatment we 
shall haxe reason to doubt whether it ha^ 
been genera!l> discoxered or recognized that 
infected wounds do heal without the applica 
tion of antiseptic agents of anj kind 

Before tht antiseptic period the usefulness 
of certain agents m prcxcnting fermentation 
of all kinds had been demonstrated in manj 
wajs 

lor the pre crxation of human bodies 
after death there had been dex eloped 
methods oxer which xcr} little improxement 
has been made The control of fermeniafixe 
processes outside of the body was being gixcn 
conswlerable attention although no high 
degree of perfection was reached until the 
discoxenes of Pasteur Substances and com 
binations similar to those used in embalming 
had been used to a certain extent m the 
treatment of wounds They wt,re used for 
the most part empiricallv because thex 
seemed to promote healing 

Lanfrank* m the 14th ctnlurx had for 
mulated quite di.finite and fairly succe sful 
methods of dealing with simple and mftcted 
wounds He adxocaled and employed com 
presses sutures and special dressings for 
wounds of various kinds He quoted from 
both Gakn and Vxicenna to emphasize the 
point that no attempt must be made to close 
septic wounds until they had been cleaned up 

Lanfrank reports a case m which primary 
hcalinj, occurred and says I found the 
xxound and the xein all healed and the falhit 
and all the neighbors had great wonder 

One encounters the same sort of astonish 
ment xxhenexer patients are seen who an. 
recoxenng and whose wounds are healing 
without actixc antiseptic treatment It ha« 
somehow become a notion prexalent among 
the laity as well as current in the profe sion 
that a certain amount of treatment with 
poultices packs irrigations or anti eptic 

L. 1 k Sc d C * X hm I M'' t}fl« 1 I '' 
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powders or pastes is necessarj to persuade a 
wound to heal The healing of a wound 
w ithout any of these things is usuallj looked 
upon as an interesting and unusual phenome 
non It IS the intention of the wnter to show 
that wound healing ma\ be brought about 
regularly without dail> dressings or irnga- 
tion with antiseptics, and that there is an 
easier and better waj to promote healing of 
wounds The important factors m secunng 
such results are primar> asepsis or antisepsis 
when required, adequate drainage, immobili- 
zation of the injured parts, and protection of 
the wound against disturbance and reinfection 
Since the time of Lister there has de\ eloped 
a disposition on the part of the profession to 
regard wound treatment as a contest between 
the germs m the wound and the antiseptic 
that is being employed (For se\ere infec 
tions more and stronger antiseptics’) To a 
certain extent the facts ha\e been lost sight 
of that on the one hand, with every infected 
wound there is a certain amount of septi 
ccmia against which the patient must battle 
himself, and which also ma> become better 
or worse according to the wound treatment 
emplojed, and that, on the other hand, not 
only ma> the antiseptic treatment emplo>ed 
be entirely inadequate to cope with the mfec 
tion, but that it ma> be more irritating than 
beneficial to the patient Moreover, along 
with the so called antiseptic dressings, addi- 
tional infection ma> be introduced into the 
wound from the air, from soiled dressings or 
instruments, or from the fingers of the one 
who is dressing JIany of these points ha\e 
recei\ed too little consideration Finally, 
and more important, is the point, that, as a 
factor m the treatment of any inflamed proc- 
ess, rest has long since been demonstrated 
to be a therapeutic agent of great importance 
Rest for the wound means infrequent dress- 
ing, rest for the injured or mflamed part of 
the bod) means protection against mo\e- 
ment, relief from muscle spasm, relaxation 
in correct position— that is to saj, effiaent 
immobjlization 

Dr Singer * in her life of Par., directs our 
attention to the methods of wound treatment 


* mirr It roihei Wale) Ami ro 
^ Dan clion LlJ lOJi jp 


London John Bale Sons 


worked out by Pare and by his predecessor, 
Joubert (1570) Joubert was a skilled medical 
botanist and a learned phjsician Toward 
the end of his life, he emplojed pure spnng 
water onl> as his dressing for wounds Com- 
menting upon this, Pare said “As for some 
empmeks w ho cure simple w ounds merel> by 
application of linen, either drj or soaked in 
water, and sometimes cure them, it is not 
necessarj to belie\e there is enchantment, or 
a miracle as do idiots and the populace, but 
mcrelj in the beneficent action of nature, who 
cures wounds ulcers, fractures and other ills 
For the surgeon does no more than aid her 
bj removing the hindrance, as pain, flexion 
inflammation, and infirmity or other things 
that cannot be moved bj nature alone ” 

The experience of Pare which led to his 
simplification of wound treatment is quite 
generallj knowm The prevaihng treatment 
for gunshot wounds m his daj was cautenza- 
tion with boiling oil On one occasion, the 
supplj of oil having been exhausted, he 
relat^ the following experience “It chanced 
on a time, that bj reason of the multitude 
that were hurt, I wanted this Ojle Now 
because there were some few left to be 
dressed I was forced, that I might seeme to 
want nothing, and that I might not leave 
them undrest, to apply a digestive made of 
the jolk of an egg, ojle of Roses, and Tur- 
pentine I could not sleep all that night, for 
I was troubled in mmde and the dressing of 
the precedent daj (which I judged unfit) 
troubled m> thoughts, and I feared that the 
next day I should finde them dead, or at the 
point of death by the pojsonof the wound, 
whom I had not dressed with the scalding 
ojlc Therefore, I rose early in the morning, 
I visited the patients and bejond expectation, 
I found such as I had dressed with the diges- 
tive only free from vehemencie of pain, to 
have had good rest, and their wounds were 
not inflamed, nor tumifjed but on the con- 
trary the others that were burnt with scalding 
ovle were feavensh, tormented with much 
pame, and the parts about their wounds were 
swollen When I had many times tned this 
m divers others, I thought this much, that 
neither I nor any other should ever cauterize 
any wound with Gun Shot ” 
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In discussing the treatment of compound 
fractures John Hunter.' calls attenbon to 
the difRcultj of combining wound treatment 
with the maintenance of immobilization 
He says ‘A variety of inventions have 
been employed to prevent this motion, but 
the dressing of the wound every daj counter 
acts the effect of ever> invention that has 
been thought of, and it is perhaps impiossible 
to dress the sore without motion ' It is 
interesting to note in this connection that 
the double inclined plane splint in the form 
of fracture boxes and a speciallj constructed 
bed are suggested in the footnotes by the 
editor of this edition of Dr Hunter 

By the work of Hilton* (1807-1878) and 
Thomas* (1834-1891) we are taught the con 
trol of inflammatory processes bj methods de 
signed to conserve bodj resistance Hiltonand 
Thomas better than an> others have demon 
strated the tremendous ability of the body 
forces to deal with infection Hilton showed 
over and over again the value of rest m com 
bating chronic or what we might call low 
grade infections He proved that prolonged 
rest was the therapeutic agent of importance 
Following Hilton Thomas was the first to 
work out a satisfactory method and appli 
ances by which rest could be obtained With 
the advent of Pasteur and Lister we had the 
opportunity which in the mmd of the pres 
ent writer has never been taken advantage 
of to apply the principle of rest to the treat 
ment of the more acute and more severe 
infections especially to compound infected 
wounds of the bones and joints Lister cer 
tainly shoned us the way to the prevention 
and to a certam extent the control of the 
putrefactive and parasitic processes resulting 
from the invasion of wounds by septic micro 
organisms 

It is now proposed to show that by a sue 
cessful combination of the pnnciples ex 
pounded by Lister* with those of Hunter 


'Huster t h W k f byj me 
B agio & 11 well 184 
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» 4PP H i. Lew C 1886 

Li ter S Jos ph On Ih Eff is f tb V t sept 
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Hilton, and Thomas there can be dev eloped 
entirely adequate methods for dealing with 
wounds and wound infections 

What has happened m recent practice is 
that to a large extent the value of rest in its 
best sense has been forgotten Listerism has 
been construed to demand active chemical 
antiseptic treatment of wounds The greatest 
possible confusion has prevailed as to the 
methods by which chemical antisepsis is to 
be obtained 

K.eyes, in 1002 * was endeavonng to com 
promise the various methods that had been 
proposed Speaking of compound fractures, 
he said for example The spimt should be 
applied to the limb before the patient leaves 
the operating table If the wound is expected 
to run a clean course a fenestrated plaster 
encasement is best reinforced if necessary 
by iron bands If however suppuration is 
feared and daily dresMngs are expected such 
a splint soon becomes soiled and soaked with 
discharge from the wound m spite of every 
precaution 

“The treatment of wounds is of the greatest 
importance while the primary irrigation and 
antisepsis are chiefly to be depended upon to 
prevent infection the trnlalton as uell as the 
danger of infection from the frequent change 0} 
dressings is a common cause oj the late sup 
puralton" Reyes concludes however in the 
manner common to the practice of the present 
time with the following 

“If the wound is but loosely sutured and 
lightly packed m the first place it may some 
times be left undisturbed until the fourth day 
1/ at the first dressing the wound is dean it 
should be disturbed as little as possible Some 
of the drainage may be removed The uound 
should not be irrigated After this the dressing 
IS renewed at intervals of from forty eight to 
seventy two hours until the wound is healed 
If active suppuration occurs it must be com 
bated by the usual antiseptic methods 

“If drainage has been used the wound should 

be dressed at the end of twenty four to forty 
eight hours, and the gauze or tubes removed 
The appearance of infection in a wound 
demands the establishment of free drflinar 

K y « Mw L J Ff ct Wood R t H d B k f 
Md IS cc 1003 
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and the use oj antiseptic irrigation The appli 
cation of a hot moist antiseptic dressing 
often pro\e beneficial 
The above paragraphs represent the ten! 
encies of ^\ound treatment as carried out by 
most physicians and surgeons at the present 
time Even a clean ^\ound is scarcelj per 
mitted to rest and if infection supervenes or 
exists at the beginning, all considerations of 
splinting or immobilization (rest) are cast 
to the winds in the interest of irrigation 
packs, etc 

Since the writer began the study of methods 
and results in the treatment of wounds he 
has found it extremely difficult to arrive at 
any definite opinion or to obtain definite 
opinions from others in regard to results of 
treatment Iherc are thousands of published 
articles reporting satisfactory results with 
this method or that in the antiseptic treat- 
ment of wounds, but, is statistics arc sought 
with regard to final results with reference to 
deformity or disabilitj following osteomvc 
litis, infected fractures or suppurative joints 
the> are extremely difficult to obtain Pa 
tients are almost inaariably discharged from 
hospital and even from treatment before the> 
are healed, and the final healing with the 
amount of disability that results, is some- 
thing (or which we can obtain no statistics m 
ordinary surgical and hospital practice 

At the time of the military draft m 1917 
out of the first million and a half men ex 
amined, an astonishing amount of disability 
in the extremities as the result of ununitcd 
and mal united fractures and infections of 
the bones and joints, was found Forty five 
thousand men, or 2 per cent of all those 
examined, were found to be seriously dis 
abled on account of these conditions In 
the Surgeon General’s report the causes 
were said to be ‘ the liability to accident to 
w hich y oung men are subject often m localities 
where a good surgeon’s attendance cannot 
be secured ” However, the percentage of 
disability for urban and rural cases does not 
differ as widely as might be inferred from the 
above comment It was found, in fact, that 
with respect to mal union of fractures, a 
condition in which a decided percentage in 

• lUlics by ihe wtiitt ol Die prwent irticle 


favor of aties might be expected no such 
difference developed For ankylosis of joints 
following injury and disease, the comparative 
netcentaces are also interesting 

® Urban Rural 

Mal union of fractures— Upper extrermt> i S *6 
Mal union of fractures— lower cTtremity i 2 27 
\nk>l9sis of joints 32 35 

Other observations by the writer seem to 
bear out the general conclusion that differ 
ences in disability following fractures and 
the treatment of other bone and joint wounds 
do not arise from differences in skill between 
individuals or groups in the medical pro 
fcision but that the shortcomings in treat 
meat which leid to disability are common 
to the profession as a whole These faults 
as revealed by the present investigation are 
several, first, the tendency to pay earliest 
and principal attention to the antiseptic 
treatment of wounds by pads, pack', irnga 
tions, and the like, and second, to neglect 
those fundamentals essential to obtaining and 
maintaining correct length, position, and rest 
for the injured and infected parts 

Listensm as applied to the performance 
of iseptic operations, has been perfected 
and improved to a remarkable degree But 
Listensm as applied to the treatment of 
infected wounds m general practice nowa- 
days, IS scarcely as good as m the da\s of 
Lister himself It must be understood that 
Lister conceived of antiseptics as a means of 
preventing rather than controlling putre 
faction '^for it is hardly needful to point out 
that neither the spray nor the carbolic acid 
applied externally, nor the oiled lint inserted 
in the outlet to serve as a dram could correct 
putrefactive fermentation once established 
in the abscess cavatv Here, as in the anti 
septic treatment generally the means are 
calculated to prevent, not to correct, putre 
faction ” 

Pnmary asepsis and the protection of the 
wound for which Lister contended so val- 
iantly , hav e been to a Urge extent forgotten 
in the restless quest for a method or agent 
which would do what no agent so far has ever 
done, namely, stenlizc an infected wound 
without damaging the patient 

*L»st« Sir Joseph Oa recent improvements in the details of anti 
Kptic svreery Lancet London 1S75 March jo p 40J 
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III, I Cl e I F II ( onJition of pit) ni upon arnvil 
at Ihu lio pital l)iil\ anti tptic drcs lor wetil 
month Scqui-stra mad Yiuatc drainage fic 

Listcrism properl) understood iml propcrl) 
ippljcd his conUrred countless benefits upon 
surgical patients and has enabled the surgeon 
to go far with lus operituc methods and his 
surgical technique Listcnsm mi understood 
and badl) applied has on the other hand 
inflicted an immt,n«ic amount of suffering 
upon patients «ith infections and has been 
responsible for dtformit) and disabilit) that 
could ha\e been prexented b\ less strenuous 
and more thoughttui treatment 

Ihe following case report ^^^cVamara) is 
fairl) ixpieal of what happens to children 
with sexcre acute osteom)cliti> Different 
writers haxc gixcn the mortalitx as from 20 
to 50 per cent in such eases Radical drainage 
is commonix idxiscd agiinst It is the 
opinion ot the writer thit with the plan of 
treatment to be described later the results 
should be just as good as in acute appcndiatis 
Earl) dngno Is adcquatcdraiiiagc and rest 
are neccssarx 

M \ D aged 10 ailmitlecl in the ho«pitaI on 
January 20 ' The child mother states that 10 da\s 
ago the patient camt from school saxine «he had 
fallen and hurt her foot She limped from this time 
but until Januar> 22 was able to move about she 
was then while sealed in her chair seized with a 
V lolent fit of shi\ ermg I he slu\ enng lasted for an 
hour or so and recurred again in the caening 
During the night the child became delirious On 
the 5tli she was admitted to the medual ward of 
the ttestminster Hospital as a case of acute rheu 
matism On the following da^ 1 was requested to 
see the child m consequence of the inflamed condi 

'\ dcMcNam fa b b' i pM 


tion of the left anUe joint I found the patient 
bundled up in bed with her knees and thighs flexed 
she had the piercing scream of a child suffering from 
meningitis her pupils were contracted her features 
drawn almost coniulsed she could not bear the 
light The slightest effort to move anj of the 
patient s limbs greath increased her agon) there 
were numerous small hrmorrhagic vesicles over the 
skin covering her chest and abdomen The pa 
tients temperature varied from 103 to 105 degrees 
her lungs were seriousl) implicated On examining 
the left ankle I found a swollen condition of the 
soft structure over the outer malleolus extending 
upward some 2 inches along the shaft of the bone 
On passing a grooved needle into the part pus 
exulted along the instrument and I therefore made 
a free incision down to the bone which was bare of 
periosteum and the lower end of the dnphvsis was 
necrosed and separated from the epiphvsis The 
patients constant piercing cry was so distressing 
that she was removed to a spe lal ward But in 
spite of the careful nursing and treatment she died 
iiithin a feu <Javs 

On making a postmortem examination we 
found the fibula necrosed and denuded of penos 
teum for some inches from Us inferior cxtremitv 
which was separated from the epiphvsis On see 
tion the cancellous tissue of the bone was found 
to be inflamed with a number of small ab<ces es 
extending upward along the interior shift of ihe 
bone On opening the right and left hip joints the 
left shoulder the slcrnoclavicular and the men 
tarpo phalangeal joint of the left little finger we 
found the s>noviol membranes extended with pus 
the other joints were not opened On examining 
the brain we discovered the membranes to be 
deeph injected with blood extravasated into the 
cortical substance of the brain In the lungs numer 
ous foci of suppuration were ob erved and similar 
infirclioRs were found in the lining membrane cf 
the right side of the heart 

The points which require emphasis in com 
menling on "in experience like the above are 
that adequate drainage antiscp is and rest 
have apparentl) all been neglected A surgi 
cal opening of sufficient size and extent to 
dram the primar) focus in anj bone infection 
xs the first indication In such a case as this, 
melaph)stal or meclulUrx drainage of the first 
bone infected is definitely indicated An at 
tempt to reduce the. amount of local infection 
at the time of operation by a fairK poxetW 
antiseptic is the obvious next step at that 
point the teachings of Lister and Thomas 
ma\ be applied The primary dressing should 
bt, such a one as to prevent further inxa 
Sion of the xxound by septic organisms, and 
there should be applied suitable mechanical 
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tig 2 Case 1 Ca\il> remaining after rerooxal of se 
questta ^ icenzation or effaccment of diseased area 
Fig 3 case I rntire cav ity — bone and soft parts — 
being packed widel> open with xa«elcne gauze 


Fig 4 Case i Cavity and entire wound packed open 
with vaseline gauze No stitches are employed 

Fig 3 Case i Final covering with vaseline gauze 
This IS covered in turn with an absorbent cotton dressing 


deMCCS to put the diseased parts and the pa- 
tient at rest 

Repeated experiences ha\e confirmed the 
original observations of the uriter that such 
treatment is just as benefiaal in acute in 
fections of bone, vvhether in pnmarj osteo 
m>elitis or m secondar> infections following 
injune« as Hilton and Thomas found them 
to be in the chronic infectiv e diseases of bones 
and joints with which the> report to us so 
extensive an experience 

In regard to the method of drainage or the 
type of operation to be employed, it is be- 
lieved that in the early and very acute cases 
the simple opening (nearly always through 
the bone) into the abscess cavxty is all that is 
necessarv The surgical opening however 
must be kept wide open, drainage through 
a tube or leakage between sutures is insuf- 
ficient 

McNamara concludes his discussion as 
follow' ‘ Patients I am persuaded, have 
died from not having the inflamed tissues 
sufijacntly incised, but I doubt if a child has 
ever lost his life in a case of this kind, from 
the surgeon having made too free use of the 
knife’ — a sentiment with which the author 
of this paper heartilv agrees In fact it is 
believed that we should go further and say 
tbit not only the knife but the chisel should 
be used more freely m these cases since the 
common error of the lime is to neglect to 


provide the medullary drainage which is al- 
ways required 

Starr,^ of Toronto, has obtained some 
brilliant results in the treatment of early cases 
by making drill holes into the ends of the 
diaphysis and into the epiphysis This is 
better than the treatment previously em 
ployed because in similar cases previously no 
drainage whatever had been provided so 
early for the interior of the bone It is of 
course a fact, that in very early stages, by 
making an opening through the penosteum 
with drill holes into the bone, with drainage 
and immobilization a considerable number of 
these patients will be relieved The author 
contends however, that a larger window into 
the bone with the wound packed wide open and 
with adequate immobilization will provade 
better drainage, can be done as quickly wath 
no more harm to the patient, and will most 
certainly arrest the progress of the infection 

Ochsner m an address before the Utah 
Medical Society states “Primary operation 
should consist of splitting the penosteum to 
and above and below the painful area and 
lifting 1 to 2 centimeters on each side, as a 
rule this should be the extent of pnmary 
operation Hot moist dressings with electnc 
light treatment hasten recovery ’’ 


T \ J Acjte hxmatogtnouv ©»leo-njtliiis Arch 'ure 
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Dr C C Chatterton ol ''t Paul sa\» 

Moi t drcb uif htpoeWonte normal <aline 
or boracic acid mat be u-ed as aid> to dram 
ape but di continued upon ant iicna of 
maceration ot the «Un \ «mall catheter mat 
be introduced in the openinc and Dakm » 
me’hod u>ed or tidal watc imcation with 
tanou antj eptic duid» introduced but 
ho pitalization i-* neces-san m thi tt-pe of 
treatment As I shall rhow tou m a mo 
ment I think this is trronc Finallt Dr 
Dean Lettns niifs to this Lind of ca’-e as 
follow-' In the acute cases in which •'ub- 
peno'leal ab ccss has formed I behete that 
dninacc ot the ab-tev i-* hr t indicated If 
the letcr doe^ not <ub ide and the steneral 
condition improte or there is detmite eti 
dence of a 'uppuratit e process in the mairow 
the cortical bone should be remoted and the 
marrow tautt drained 

Delat in protadim: adequate drainapc for 
the infccleri bone areas is a common defect 
in the treatment of o-'teom% elitis The 
teaching has been pre\'alent that the bone^ 
are not to be opened until «uinaent in\olu 
crum has formed to gi\e strength to the 
di ea-^ed eTtrenut\ and until complete ‘le 
que'trum formation has occurred ' There is 
a certain period in the progress of an osteo 

lEnclner W 'I Mini t J Itee tire- ns J Mb M t*-. 
Ij 5 Deewajef 5 


m%cIiUs when the aduce to wait for tb 
condition to come about m3\ be correct Too 
often howe\er this coun»*I ha been adhered 
to for man\ week-* when the patimt ‘ni'e 
during the whole ptnod for lack of drainage 

It Is contended that mant ot the poor 
result* and much oi the contusion m regard 
to pre->cnt methods is due to a fJljre to 
relate and combine the well Lnown pnnapV 
of a-^p u drainage anU-*epMs tat the pwiper 
time) and re t 

Tons of anU-'Cptic chemicals and ocean of 
antiseptic solutions were emplo^Cl^ d-n*-? 
the Great War for the irLatment of wound--- 
Mo t of the wound would ha\e healed with 
out the application of am anU-'Optic w'-at 
e\er Dunng the War we cmplo^ed to too 
limited an e.xtenl and loo incmaenlh the 
one therapeutic agent that i-* ab-ob d' 
essential — I refer to rest It k upon re-'t that 
the human bod\ depend to a lar^L este“t 
for it> nbditi to with land and to re-o t 1^“^ 
'lecondan clTecIs oJ injuri and infettion In 
open xrounds ihi-' rest mu't tndude not onb 
the relaxation and support of the njJ’C'- 
part as a whole but protection and rthel 
from imtaiion for th* open wound that ha- 
been eipxj-ed to mx'a.ion b\ micro-orgariscns 
No amount of flooding with anti-eptics or ol 
slenlization b\ imtatmg solution will ce^ 
peo'ate for contmuous di turbance of l~‘ 



Fig 8 Fig 9 

Fig 8 Cascj TT Showing condition of leg and knee 
motion at end of one j car Very CTtreme case 
IigQ Case t I M Showing bone defect and healed 
wound m the ordina y acute case— at the end of six months 
— about sue dressiOn in all In cast about 3 months 

open wound ind irritating motion of a com- 
pound fracture Primary cleansing, free 
drainage, and absolute immobilization are 
necessar\ to approximate ideal treatment 
Secondarily, we must ha\e protection of 
the wound igainst re infection and a con 
continuous relaxation of the diseased part 
until healing occurs It was m an effort to 
find a combination of factors in treatment 
that would approximate this ideal that the 
author was led some years ago to discard 
practically all of the accepted methods of 
antiseptic wound treatment in an effort to 
pro\i(le rest for the injured part and sub 
sequent protection for the wound To sum 
marizc Ihe propositions upon which the 
treatment of wounds by drainage and rest 
was worked out arc as follows 

1 Primary asepsis or antisepsis to reduce 
the focal infection fat the point of acute 
disease or injury) It is not attempted to 
rcmoic all infection or all diseased tissue 
Ihe patient is relied upon to take care of a 
part of his infection if he i® properly assisted 
ind protected 

2 \dequate drainage (wide open to the 
tkpths of the infected area) 

% A postoperatu e dressing or method that 
will protect the wound and the injured or 


Tig 10 Fig II 

Fig 10 Case 4 End result of compound fracture in 
the lower third of the leg at end of i months 
Fig II Case 4 R H tateral view of patient shown 
in Figure 10 

diseased part so that the wound and the 
part are at rest and there is no opportunity 
for re infection 

4 Immobilize (not simply apply a splint) 
so that moxement, pain and muscle spasm 
arc entirely relieved, and with all the parts 
in correct position for recovery with a mini 
mum of deformity and disability 
One of the lessons of the Great War was 
that most of the splints in common use 
served perhaps to handicap the patient s 
movements to some extent, but to immo 
bilize very little or not at all Moreover, 
splinting in nearly all cases was made second- 
ary to wound treatment, and splints were 
disturbed (and are being today) upon the 
slightest provocation for wound treatment 
My experience during the war and since ha:> 
been similar to that of Osgood,* who says 
“Plaster of Paris dressings with wide open 
mgs bridged by hoops of metal or plaster 
offers the most perfect fixation and greatest 
comfort to the patient These are employed 
in specially difficult and painful cases Their 
disadvantages in an Lnghsh general evacuat- 
ing hospital, where there arc often periods of 
great rush arc their time consuming initial 
application and the practical certainty that 

■OsgooJ R B \m J Orth Surg 1917 iv 66S 
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Fig 12 Case > \\ C Osteomyelitis Nonunion* 
years after a simple fracture of the humeru Fise 
operations 


Fig 13 Case j Six months after Figure is Two 
op rations sdrrssings yeasts boJ} and arm cast shoulder 
pica employed 



will be remered when they reach the home 
hospital 

The lack of attention to splmimg for 
immobilization and the preservation of cor 
rect position in these ca‘«es is frequentl> em 
phaeized b\ demands on the part of patients 
that some protection be aflorded for unstable 
and deforming extremities The following 
quotation from a letter from one of the joung 
officers following his return from France is 
tx'pical of manx similar complaints that ha\e 
been made He savs The half cast placed 
on the left leg m France was removed upon 
mj arrival in the United States I asked that 
the splints be resumed during the following 
months as I believed I could feel the foot 
drawing out of shape However no splint or 
brace was ever used until after I began to 
walk when a plate under the foot wath braces 
up the leg was used to take the weight of! the 
foot A modification of this brace was kept 
on until the date of discharge when it was 
removed I have had no treatment since 
discharged I limp slightly and do not know 
whether the leg is shorter or not, I think it is 


At times I cannot place an> weight on the 
foot The leg is undeveloped it is a xerj 
weak Sister 

In the interval between the time of Lister 
and the Great War the treatment of infected 
wounds had if an> thing become a little 
worse rather than a little better The frantic 
search for new antiseptic agents left the 
surgeons confused and uncertain in fact 
almost panick} when confronted b) a large 
infected wound The results when we were 
faced with the situations that developed 
dunng the earlj months of the Uar were 
what might have been expected There was 
no uruformity either m the matter of anti 
septics or methods of application there was 
little or no splinting and except for earl) 
and industrious use of such agents as we had 
the result would have been mu h wor e than 
It was 

This IS one of the reasons why debridement 
and the ‘ let alone policy advocated by the 
French made such a striking impre sioft 
there were a lot of good results If the same 
pnnaples had been applied to the wounds 




ORR the aREATMENT OF OSTEOMYELITIS 


455 


that were left open that were applied to those 
which It was found possible to close (the 
principle for which the writer is now con 
tending) the results would ha\e been better 
still 

Primar> asepsis and early protection as 
taught b> Lister, continued protection and 
rest for the wound and the injured part as 
taught b> Thomas, are the two outstanding 
methods necessary to secure results anJ 
these received their vindication during the 
War 

The attitude of the writer toward these 
questions began to change during his expe 
nence in Great Britain and France in 1917-18 
This is indicated by the following arcular 
which he prepared in November, 1918 This 
was distributed with the approval of the 
commanding officer of the Savenay Hospital 
Center and the commanding officers of hos 
pitals at Angers, Nantes and St Nazaire, to 
all ward surgeons Additional copies were 
also prepared at the request of Colonel 
Goldthwaite and sent to other hospitals This 
circular in itself tells so much about the 
orthopedic side of the surgery in Base Hos 
pitals that It is quoted a« follows 

Hq Hospital Center, 
Sa\cna>, 

28 November 1918 

MEMO NO 178 

The following is published for the information 
and guidance of all concerned 
B> direction of 
W E Cooper, 

Lt Col , M C , Commanding Officer 
C S Adams, 

ist Lt San Cps , '\djutant 
INTRODUCTORV 

Certain data and conclusions resulting from a 
stud) of several thousand orthopedic cases at 
Savenav are submitted herewith as suggestions to 
the surgical services and the surgeons of this area 
This information has been collected at the request 
of the Consultant in Orthopedic Surgerv (H 
Wmnett Orr Major, M C USA) 

The conclusions reached have been concurred in 
b) the officers whose names are attached (Major 
Philip D Milsonand Capt Lero> C Abbclt) It is 
believed that the safet) and comfort of patients 
being prepared for and sent on con\o>s to the 
United States would be matenall) improved bv an 
observance of the suggestions following 



Fig 14 R S , Case 6 Condition of patient in Janu 
ar>, 192, Soundly healed and has remained so 


THE TREATMENT OF ORTllOPFDIC PATIENTS 
IN BASE HOSPITALS 

The considerations involved in the treatment of 
war wounds in Base Hospitals must be made to 
include not only the evistmg and imminent surgical 
pathologv but the ultimate position and function of 
the injured parts as well It is these latter points 
which m both civil and militarv surgery operators 
have been prone to overlook A bleeding or infected 
wound especiallv if of considerable size, makes an 
immediate and urgent demand upon the surgeon s 
attention There has been a tremendous accumulation 
of evidence tn this uarlopro e,houeier, that uounds of 
sihateier «-€ and charact r heal bell r if all the parts 
iinohed are restored immediateh to and adequalcl-^ 
maintained in as nearly as possible normal anatomical 
relations The different effects of such treatment 
vipon the patient s ultimate career should be almost 
too obvious to require comment It is a fact, how 
e er, that not only because of the stress of war condi 
tions, but because of the failure of surgeons to interest 
themselves tn what for convenience must be called the 
orthopedic iiewpoint, many of these patients tn Base 
Uospitahjor treatment or m preparation for convoy 
to Ike United States haie not been dealt with adequately 
tn this regard 
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The long discussion o\cr ihc rthtut 
merits of motion traction with motion 
traction m bed imbuhtory traction immo 
bilization without traction etc furlv inch 
cates the state of mind that has continued 
with regard to plinting plaster ca (s and 
methods of immobilizxtion of all kinds 
ililfon Ihomas KidJon an<J ether sound 
orthopciiic surgeons Imc ne\er been afraid 
of rest — in bed or m splints It is inllamma 
tion ind the ctTects of inflammation that are 
to be feired All of the immediate and remote 
elTects of immobilization (if properK done) 
ire to be seen in the relief ol pam the re- 
duction of inflammation the preacniion of 
muscle spasm and deformity anil les emng 
of ultimate disability (ankalo i contrac 
lures etc ) 

Inflammition on the other hand if not 
preyented or controlled leads mexitably to 
the adhesion of mu eular and tcmlmous 
strueturcs erosion of articuhr surfaces and 
fibrous and bony ankjlo is 

When lon^ continued inflammation has 
rioted in the tissues of a joint deforming the 
articular surfaces and locking them up m 
orgtmzcd Uanph and shortened ligaments 
we ha\e ankylosis the ultimate degree of 
which will depend m niy opinion on the 
promptness and success of our etTorts to 
arrest the mllimmation \nd I think that 
we are wrong when we tear adding to the 
iniount ol ultimate ankalo is by early and 
thorough liMtion of the joint lo me it 
eems reasonable that suih a cour-c yyill 
dimmish the resulting ank\lo is b\ sulHluing 
the mtlanimalion and prc\iiiting an excess 
of Its products also * 

Ridion was one of the earliest and mo t 
intelligent exponents of the importance of 
rest m the treatment of tuberculous joint 
disease All of his arguments apply with 
equal force to the control of motion the 
relief of mu'clc spasm and the arre I of 
inflammatory proccs.cs in the treatment ol 
infected yyounds This is particularly true in 
joint wounds or in those bone and part 
infections that he in the xacmity of joints 
Many experiences in the treatment of severe 

>J J-ja y B Med Fee Si* 40 

\ de B bliogrtphy 


infections Iwth acute and clirome in the 
neighborhood of the hip and knee haye con 
xinced the author that complete immobiliza 
tion of the parts (double plaster spica) is of 
the greitc t importance in securing reco\er\ 
for such conditions Adequate hxatioa of an 
acute sujipuratmg knee or lup joint in a well 
({(ting ciouhlc plaster spica will not oaly 
afford immciliate relief to the patient m the 
matter of piin but it will turn the tide 
against the spread of infection septicrcmia 
etc and in fayorof the patient Dramagi is 
of course usuilly importantornecessara but 
iinmohihzition is absolutely indi pensiblc 
to i rapid and comfortable conyalesccnce 
The authors method for the treatment of 
o tcomyehlis may be illustrated by an 
account of x typical case 
Ml r nur e age x This natient devckpeil 
an acute intlnmmatory condition in the left foot in 
January The foot was inxmediateh incb«l 

but local and general sep»j> progre ed Further 
met ions were made m ah pirt* of the loot and leg 
lollowing the tendon sheiths and fascial compart 
ments as i cu tomary in such ewes I saw her at 
the cn<l of the <eyenih week She was in senw.» 
condition with ynenormou 1\ swollen leg which had 
been freely inci csl and conlinuou h fomented or 
irrigated for weeks ^hc had marked hip knee aaJ 
ankle contracture deformity The foot and le 
were badly macerated and very foul because he 
would not loUrate any cleaning up meisurrs- 
\ ray at this lime show cd a de truciivc bone lesi 
mvoKing the tarsus which had apparently never 
l>cen drained (It may be mcnlioned that at thi 
time the pam was «o seyere that ^he 'vas receiyaa 
'4 gram of morphme every four hours ) 

Cpon my adyacc she yvas taken at once to the 
operating room and a thorough drainage operaiioa 
into the tar us yya done X gtod ized absCfs 
cayaty was foun 1 and cleaned out Thewounlwa 

E acked yyell open \yilh ya dine gauze and then tre 
ip and knee were slraightene 1 out AMth a litl'e 
(or c the foot w as brought up to a right angle wat" 
the leg \I1 of the other open inci ion yy ere mere!' 
wiped olT (or out) yyith iodine and nn 1 wiin 
alcohol \ Mcrik sheet cotton Mndace wa, 
over the gyuzc dres mgand a Imgca tputon Tre 
patient yva put lo bed yyith the 1 g m *u 
and traction for the hfst day or two he ti 
clamored for morphine but received none after trr 
third day At the urgent request of her pr^^'’ 
UTgeon I did a drcs mg on the tenth day ,^5’* 
was no di harge and the wound lookel heallm 
None of the other inci ions gave the slieht^ 
trouble This palicat wa. in a rat forj 
Then a po ternr iron was put on The * j 
entirely healed and has remained «o There i 
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little equmus and varus deformit> but -nith a special 
shoe no disability whatever For the past two and 
one half years she reports that she is able to do as 
much on her feet as she ever did 

The earlier cases treated by the method of 
drainage and rest did so well, the care of the 
patients became so much easier and the end 
results were so satisfactory that as time went 
on we w ere able to go further and further in 
lengthemng the periods of immobilization 
and non disturbance of the wound Not only 
have very senous wounds healed without 
much treatment, but highly septic patients 
have recovered when recovery was not to be 
expected with ordinary treatment Distnbu- 
tion of sepsis has certainly been reduced and 
body resistance to infection has certainly 
been fortified by this policy of what might 
be called “extreme rest” Patients with 
extensive contracture deformities due to 
muscle spasm have been put at rest m a few 
hours by ver> extensive inclusion of the body 
and the extremities in plaster of Pans The 
treatment of the wound both as to primary 
operation and as to secondary care has been 
reduced to almost nothing on the proposition 
that drainage and rest are the only factors of 
any particular importance The exact tech 
mque worked out during the years immedi- 
ately following the War was as follows (See 
illustrations for Case i ) 

j Make a fairly large masion over the 
infected bone area Spread apart the skin, 
muscles, fasciae, and periosteum just far 
enough to afford access to the diseased area 
and no farther 

2 Chisel a \vindow into the affected bone 
area large enough so that all diseased bone 
may be removed and so that there are no 
overhanging edges of bone over the diseased 
area (Less extensive in acute cases) 

3 Clean out the diseased area gently with 
a curette or gouge, being careful to refrain 
from unnecessarily damaging the tissues 
undergoing repair 

4 Dry the wound and wipe out with lo per 
cent iodine followed by 95 per cent alcohol 

5 Pack the entire wound wide open but 
not tightly with a stenie petrolatum gauze 
pack Cover this with a dry stenie pad and 
bandage on 


6 Now perform any reasonable forcible 
manipulation necessary to place the parts 
m correct anatomical position for splinting 
(abduct the arm to 90 degrees m humerus 
cases, dorsiflex and supmate the hand in 
forearm and wnst cases, dorsiflex the foot to 
a nght angle with the leg, m leg and foot 
cases, etc ) 

7 Apply a plaster cast (preferably) or a 
smtable splint so that the parts are thoroughly 
immobilized in comfortable and correct posi- 
tion (additional weight and pulley traction, 
Balkan frame, or even ice tongs or bone pins 
may be used m these infected bone lesions 
assoaatpd with fractures and old fracture 
deformities which are being corrected at the 
same time as the clean up operation ) It 
may be said that it is m the latter cases that 
bome of the most gratifying results may be 
obtained by this method 

8 FmaUy, the cast is not to be split nor 
are windows to be cut m the cast until the 
wound dressing becomes necessary And the 
wound ts not to be dressed at all unless there is 
a nse of temperature or other signs of acute 
sepsis As a rule, no dressing is necessary 
except on account of odor, and this may not 
be required for several weeks In a majority 
of cases the patient treated by this method 
will go through to complete healing with a 
few dressings at intervals of from 10 days to 
4 weeks 

It may be said that the claims for supe- 
nority of the method proposed by the author 
rest upon empincal rather than upon saen- 
tific grounds There is a lack of the chemical, 
baclenological, and statistical evidence com- 
monly adduced in support of contentions of 
this sort 

In the words of Flexner,^ however, “There 
is a widespread impression that the scientific 
quality of medical practice is in some fashion 
dependent upon the pact played by the 
laboratory This is not the case Saence is 
essentially a matter of observation, inference, 
venfication, generahzation 

In considering the technique of treatment 
by drainage and rest, it is important to 
emphasize the points that neither partial 

*.f**^*^ ^ Medjclnt aujd Medical EducaUon New York Mac 
laiuanCo i^jj p j 
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closure of the ^\ound b> stitches nor tube 
drainage comply uith the requirements as 
the \\riter of this paper sees them 

The rubber tube dram not only irritates 
as any other foreign bodj will do but ser\es 
as an inlet or earner for infection The 
partial closure of such wounds by sutures 
ser\ea to co\er up areas or pockets of infec 
tion and militates against sound healing of 
the wound as a whole What is desired in 
such cases is to obtain granulation of a broad 
surface and a skin co^erlng as m any other 
superficial wound 

The adoption of the method of wound 
treatment by drainage and rest meets with 
certain difficulties because it ta’ls for a 
change in attitude on the part of surgeons 
toward this entire problem The technical 
methods proposed although differently ar 
ranged, are not new Moreover from the 
standpoint of most of us our methods here 
tofore have given ua generally quite satis 
factory results in other words we get by 
very well There has been however a much 
larger percentage of unsatisfactory results 
than we realize Because the patients do not 
complain ^ery much and because our work 
IS as good as the average does not indicate 
that we may not do much better 

I am reminded of a patient who was 
limping out of the hospital at the end of the 
seventh week following what should have 
been an aseptic appendectomy She thought 
she had the best surgeon m the world be 
cause although she had become infected at 
the time of operation (which she did not 
know) he had dressed the wound himself 
twice daily for the 7 weeks and she had 
finally recovered Many of our cases of 
osteomyelitis pursue a course like this or 
worse and because life and limb are saved 
they think they have had the best possible 
surgical treatment 

Since the War period, more and more 
emphasis has been placed upon the surgical 
operation m chrome osteomyelitis In chrome 
osteomyebtis, the operative method referred 
to by Ryerson as ‘ saucenzation, or by 
Mebane as “effacement” is the ideal pro 
cedure This has the effect already referred 
to of converting a deep pocketed bone 


abscess into a superficial wound healing 
occurring evenly from the bottom up and 
giving Us much greater freedom from sub 
sequent complications than has been cus 
tomary heretofore 

Since the “rest treatment ” as described by 
the author was first proposed one of the 
commonest questions asked has been with 
regard to his attitude toward acute cases 
There arc several important points that 
require consideration in the discussion of this 
matter In the first place the disposition 
heretofore has been to employ methods 
that provide a minimum rather than a 
maximum of drainage The popular methods 
have been those of an incision through the 
periosteum drill holes into the medulla and 
into the epiphy sis only , and other procedures 
that might be called minunum rather than 
maximum 

There are m literature numerous assertions 
by competent observers to indicate that, if 
not at once, at least very early in practically 
all cases there is pus m the bone marrow It 
has also been pointed out that drainage into 
the bone marrow in early cases will do no 
harm if pus is not encountered We have had 
several illustrations of this point In Case 3 
an opening was made into the bone marrow 
and no pus was found This case healed 
almost without drainage It was significant 
that m this case pain swelling and other 
symptoms including a marked leucocytosis 
were markedly relieved within 48 hours In 
this patient healing took place within a few 
months and she has had no recurrence 

Among the advantages which should be 
emphasized for the treatment of these condi 
tions by drainage and rest alone, none is more 
important than the relief afforded the pa 
tient 

In children especially the infrequent dress 
mgs following an operation for osteomyelitis 
make the greatest possible difference not only 
in reduang the amount of suffering but in 
an improvement as to rest, appetite, and 
general condition Even adults who stand 
frequent dressings fairly well are much more 
comfortable and seem to do better because 
of the relief from frequent disturbance of the 
wound 
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If dressings are done at intervals of several 
i\eeks, instead of daily, it is quite possible 
for the surgeon to give the necessary tune to 
see that hib original ideas in regard to the 
position of the hmb, splints, apparatus, etc , 
are strictly earned out and to have the 
dressings done under his own e>ca so that 
proper rules of technique and after care are 
strictly observed 

All of these are matters of the greatest 
importance which, in using ordinary anti- 
septic methods ha\c been neglected or over- 
looked By the simple method of drainage 
and rest as described all of these points can 
be kept in mind and constantly observed 
The difTerent effect upon the wound itself 
IS shown by the fact that upon examining 
the wound for the tirst time two or three 
weeks following operation, there is found to 
be usuall> less dischirgt than is found at 
each dressing when they are changed fre- 
quentl> Ihis seems to explain why the 
absorption is less also when the infrequent 
dressing method is employed 
Naturally, there is a great saving m ma- 
terials and labor, both the hospital and the 
attendants benefit by the fact that dressings 
arc done at intervals of several weeks instead 
of dail> or every few days Eurthermorc, 
when dressings are done infrequently it is 
possible for the surgeon himself to become 
responsible for the postoperative care of the 
case It has been entirely too common for 
the surgeon, immediately following operation 
in such cases, to shift the after cire to other 
and less capable persons 
In the chronic cases, the dressings often 
get so far awa> Irom the surgeon himself that 
they are done by untrained hospital attend- 
ants or even b> the patient himself or some 
member of his family Secondary mixed 
infection has therefore been the rule, and the 
end results in such patients arc almost certain 
to fall far short of what the surgeon had in 
mind at the time of operation 
Several surgeons who have emplojcd the 
technique described by the author m the 
treatment of these cases have made the ob- 
servation that, whereas the course of the 
disease following operation and immobiliza- 
tion is very favorable, there is sometimes 


considerable delay m sccunng final healing in 
the late stages of the condition A careful 
inquiry into the details of treatment in such 
cases reveals two important things Eirst of 
all, the patients themselves are seldom kept 
at rest during the late stages of these condi 
tions As soon as they begin to feel well 
enough they are allowed to be up and about 
with limbs hanging down and usually with a 
reduction m the amount of immobilization 
It has been the author’s opinion that activi 
tics of this sort delay heahng and cause a con 
siderafale amount of swelling and congestion 
of the part This swelling goes down at 
night and recurs next day This alternate 
swollen and congested condition of the dis 
eased area of a low er extremity, for example, 
certainly interferes with its repair 

It has also been rioted that at this stage of 
the procedure, it is very common to permit 
some less experienced person to do the dress 
mgs Dressings arc also being done more frt 
quently and a wound which has been kept 
fairly dean and at rest up to the end of 2 or 3 
months, immediately takes on a different 
aspect with an inflamed, irritated surface due 
to the dressings having been changed by in- 
experienced persons 

The combination of these two things — 
decreased immobilization and an increased 
number of less stenlc dressings — will serve to 
reduce any case to the condition in which 
these patients have almost alwavs been 
found, namely, with chronic mixed infected 
wounds which arc slow in healing or which do 
not heal at all Such infection ma\ , and 
usually does, penetrate into the deeper tissue 
of bone and give additional trouble where 
sound healing might have occurred if the 
pnnaples enumerated above had been strictly 
adhered to 

Table I shows the results in a senes of 
consecutive cases Many recent cases are 
omitted as being incomplete 

Just as lives and hmbs were saved on the 
battle fields of France by early immobiUza 
tion of gunshot fractures in Thomas splints, 
so there is an opportunity to rescue those 
who ate acutely infected with ostcomytlitis, 
arthntis, and fractures, by prompt Nation 
in casts or other suitable devices Drainage 
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TABLE I — RESULTS IN \ SERIES OF 
CONSECUTUE C^SES 



IS a matter that will often (but not Th\a\s^ 
take care of itself If nature is left to do her 
own immobilizing life may be preserved but 
contracture, deformitj and divabilitv are 
in\anabl> the result Lirlj <;imple drainage 
(but thorough) protection agunst baetcnal 
invasion and fixation m correct position are 


the pnnciples of treatment for which ade 
quate methods must be emplo>ed 

Our further development of a perfect and 
applicable technique must not be aWdoned 
until our results are far better than are now 
being obtained 

ILLUSTRATIVE CASES 

Cvs>E 1 L II II This patient sustained a frac 
turt- of the right femur m the middle third on 
March 1926 He was remo\ed at once to a 
hospital in a town 18 miles awaj Several eipedi 
ents were tried in an effort to place the fragments in 
correct position and to secure adequate traction 
These having failed an open reduction was decided 
upon and this was done on the eighth dav A Lane 
plate was applied but a traction table was not 
available and satisfactor} position was still not 
obtained and the plate proved to be inadequate to 
control the position of the fragments Furthermore 
an infection supervened and m a few dajs the pa 
tient was in great distress both because of failure 
to control the fracture and a rapidly increasing 
local and general infection At this point the 
patient came under the care of the wtiter A trac 
tion device was taken out to the patient (about two 
hundred mdcs) who was thought (0 be too sick for 
transportation The patient was placed upon the 
traction table under ether and ice tongs were in 
serted into the condv Ics of the femur Under strong 
traction upon both the foot and the ice tongs the 
leg straightened out and came down to full length 
The wound was opened up widelv the steel plate 
was removed and with a small chiseJ used as a pm 
the fragments were brought mto correct position 
The chisel was driven m to secure the fragmenu 
during the application of the cast Now the wound 
was wiped out verj thoroughly with tincture of 
lodmeaod alcohol and packed with vaseline gaure \ 
drv gauze dressing was placed over the pack and a 
double spica cast put on The patient was kept m 
bed with the foot of the bed elevated and instruc 
tions were given not to open the cast or disturb the 
dressings except for temperature swelling or other 
signs of inflammation About ten davs later how 
ever there was some drainage showing through the 
cast and a little odor so it was opened up and dal' 
dressings begun Thereupon the temperalvie 
which had come down rose again and the discharge 
increased 

Following a telephone conversation the patient 
was transferred to Lincoln making the trip in hi 
cast without much discomfort The wound was 
cleaned up repacked with vaseline a cast apph^ 
and a policy of better immobilization and rest lor 
the wound faithfuJIv earned out The local inflam^ 
matOT> ard general symptoms qaieted down an^ 
the wound went along to nearly complete heahng 
Solid union of the femur occurred On June jo 
19 6 the man was permitted to return to hw horn 
on furlough although it was pointed out to tuP 
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that there were one or two sequestra formmgwhicb 
would require removal later Those sequestra have 
now been removed the patient s general condition 
IS excellent and he is recovering with a straight 
limb not more than one half inch short (See Figs 
I to 7 ) 

Case 2 T T I was called in consultation to see 
this bo> after one month’s illness m the hospital 
He was in desperate condition with an extensive 
septic involvement of the entire leg extending to the 
knee There was tremendous swelling of the limb 
as high as the hip and the boy was acutely septic 1 
was called m to decide the question of amputation 
and promptlj ad\ised against it as it was evident 
that amputation would cost the boy hts life 

An extensive drainage operation for the foot and 
entire leg was done the same day Previous dram 
age had been afforded only bj incision through the 
skin and the soft tissue Large windows were made 
in the bony structure of the tarsus and in the upper 
and lower ends of the tibia A large sequestrum in 
the tibii was not removed until later The wounds 
were packed wide open with vaseline gauze and the 
entire limb put in a plaster cast The limb was put 
m suspension and traction at once ‘ 

At the time of operation the entire leg was full of 
pus For the first few weeks drainage was very pro 
fuse, at the same time dressings were ver> mfre 
quent and the packs were not removed oftener than 
at intervals of from 2 to 4 weeks 
This boy was slow in recovering but left the 
hospital m about 10 weeks and since that time the 
wound has been dressed about once a month He 
has had four or five changes of cast and is now 
wearing a caliper splint 

The photograph shows the condition at the end 
of 12 months Both the leg and tarsus are prac 
ttcally healed at the present time Attention is 
called to the range of motion in the knee which is 
within a few degrees of normal, this m spite of 8 
months in a plaster cast 

The boy is now returning to school and gives 
e\ery promise of having a useful limb (Fig 8 ) 
Case 3 L M This patient came under my 
observation May 22, 1926 She had sustained an 
injury to the knee 6 weeks previously The knee 
was considerably swollen \ ray showed an area of 
destruction m the upper end of the tibia near and 
under the tibial tubercle There was much tender 
ness and thickening at that point but no fluctuation 
The knee was operated upon the next day and a 
softened area the size of a large olise was found on 
the inner side of the upper end of the tibia leading 
down into the head of the bone This was opened 
widely but not curetted The wound was packed 
wide open with Mseline gauze and the limb placed 
m a plaster cast, and was not dressed for one month 


'I consider it desirsbfe to employ su pension in a Bsikan frame ai 
traciion by means of weight and pulley for all patients with lower * 
tremity iMteomyeliUs when it it undesirable to use a doubleptasler spi 
or a body cast In imall children or in patients dilTeuft to controltl 
doable tpica Is to be referred la the upper extremity In children « 
1'^ « 'a ^ and arm cast with the arm in abduction tl 
clbw flexed and the hand supinated The ordinary aeroplane splint 
recumbency with the Blake suspension device may be used 


The pain from which «he had been suffering 
sexerelv was relieved immediately and has not 
returned The patient was highly neurotic and 
complained considerably about the cast which 
however, was kept on for 3 months After the 
third dressing the cast was removed and left off In 
September the wound was pronounced healed and 
has remained healed There is slight limitation of 
motion remaining, but she walks about attending 
to her housework and seems to be making a com 
plete recovery There is no return of inflammation, 
swelling or pain (Fig 9 ) 

Case 4 R H This patient sustained a com 
pound comminuted fracture m an explosion of a 
compressed air tank on December i, 1925 The 
fracture was in the lower half of the tibia and 
fibula, and there was a considerable amount of 
comminution and deformity The accident occurred 
on the day when the Central States Orthopedic 
CJimcal Society was meeting m Lincoln and he was 
operated upon m the presence of some of the 
members 

Traction was applied on the Hawley table with a 
pm through the calcaneum The leg was brought 
down to full length, the wound was cleaned up No 
fragments of bone were removed as the small pieces 
were found firmlv attached The wound was allowed 
to remain open, however, and gentlv packed with 
vaseline gauze No dressing was done until De 
cember 30, 1925 A little later rav showed that 
there was some lateral displacement of the frag 
ments A pm was introduced through the skin, the 
fragments manipulated into nearly correct posi 
tion, and the pm was driven into the lower frag 
ments, and the cast renewed m such a way as to hold 
the pin and fragments m this position 

During the next 2 months dressings were done 
twice, the pm m the meantime having been removed 
All wounds were soundly healed at that time and 
there was begmmng but not solid union Complete 
bony umon was somewhat delayed and the leg was 
not considered to be solid until after about 6 or 7 
months At about the seventh month he returned 
to work, not as a machinist but as a shoemaker, 
walking to and from work with the aid of a double 
lateral iron on his leg and crutches He has con 
tinued to improve, the swelling of the limb has 
almost entirely subsided and at the end of the 
eleventh month he is solidly healed in very good 
position 

There is a small amount of shortening due partly 
to the bone defect and to the fact that exact approxi 
mation of the fragments could not be obtained He 
has good ankle motion and weight bearing joint 
for the foot, and the leg is about 95 per cent me 
chamcally correct There is flight pronation of the 
foot due to a spreading of the leg bones at the ankle 
joint which could not be entirely controlled This 
is corrected m walking by means of an insule wedge 
on the heel (Figs 10 it ) 

Case s W C , age 19 This patient sustained a 
simple fracture of the lower third of the humerus m 
March, 1923 The first treatment failed to give 



46 - 


SURGER\, GY^ECOLOG\ A^D OBSTETRICS 


union and four tunes in 1924 and 1925 operations 
■a ere performed Three months before coming to the 
ho pital in Lincoln another operation a as performed 
and the fragments strongl> aired together Infec 
tion unfortunatelv followed this last attempt and 
when seen b\ us there was not onlj non union and 
some deformit\ but a stiS elbow and an osteo 
m\elitis miolving the entire lower half of the 
humerus The patient was in poor general condition 

Oar operation (September 18, 1925) consisted of 
remoial of all the wire and two sequestra through a 
generous incision The entire wound was packed 
wideh open with v asehne gauze and a bod> and arm 
cast put on with the arm well abducted the elbow 
flexed and the hand supmated Following operation 
the wound was dressed and he was permuted to return 
to his home in Kansas Four weelU later he returned 
for another dressing The wound was almost healed 
and about 6 weeks later was found quite healed 
U hile in the cast there <eemed to be some iinproi e 
ment in stabihu at the point of fracture and it was 
determined to stimulate bone production b\ chip 
ping oS a few fragments at the end of the fracture 
fragments Through a window in the cast and sub 
cutaneousl) ^outside the scar area) a small chisel 
was inserted down to the fracture region and with 
a mallet a few pieces were chipped oQ and placed 
in the space between the ends of the bones As 
expectea a certain amount of inflammation fo) 
lowed and a small absce«s formed which pointed 
near the olecranon This was incised and drained 
and healed in a few da\ s To our great interest we 
found at the end of the next 6 weeks that definite 
calluswasformingaadonAprU 16 1926 thecastwas 
remoN ed and good union was found to has e occurred 
^ splint was kept on until December r8 1926 but at 
the present time the s oung man is doing light work 
and using the arm to dns e a car and for inan> other 
purpo«es It is expected that later on an arthro 
plast> of the elbow can be done to restore motion 
to the elbow There has been no recurrence of the 
inflammators process (Figs 12 13 ) 

Casi. 6 Iso ,005 R S agebsears Tfaischild 
came 250 miles on the train and was admitted to 
the ho pital September i 1926 with a temperature 
of lOj degrees puLe 140 respiration 32 white 
blood count 28000 There had been pain in the 
knee and thigh for 3 daAs preAaoush Hot packs 
had been u«ed to alla\ the discomfort but dunng 
the last 24 hours the least mo\cment of the left 
lower extremitv caused se\ere pain The tempera 
ture when last taken 12 hours before admission to 
the hospital was 106 degrees and had been 104 
degrees the dav before 

"nie lower third of the left thigh was swollen and 
tender There was a definite redness radiating to 
the outer side of the front lower portion of the 
thigh AIo\ement of the knee or hip caused severe 
pain The child was negative as to other phj sural 
ttndings except for mild furunculosis on the b^k. oi 
the neck and infection of one finger \ ray findings 
were negative as to an> bone lesion 


The child was taken to the operating room with a 
diagnosis of acute osteomjebtis of the lower third 
of the femur (Operation b> Dr J E M Thomson 
Dr Orr consulting surgeon ) An incision was made 
laterally just behind the quadneeps group about 6 
inches long The skin, muscles and periosteum 
were reflected and a small chisel hole made in the 
cortex of the metaphj sis just proximal to the epiphi s 
eal line Immediately a > ellow creamy pus welled 
out The opening m the bone was extended to 
about 3 inches long and one half inch wide so that 
the entire lower third of the femur was well drained 

Pus exuded freely and was apparentlj under 
pressure \cry little curetting of the medullar> 
caxitv was done and the wound was filled to the 
depth of the medulla with a vaseline gauze pack 
and a double plaster-of Pans spica cast was applied 
In 12 hours his temperature had dropped to 99 
degrees it went up in the afternoon to 101 degrees 
but was down the next mormng The temperature 
ranged mthin these limits for 3 daj s after that the 
temperature remained under 99 6 degrees for 4 
davs after which he had a normal temperature 
once or twice nsmg to 99 degrees and a fraction 

At the end of 6 weeks the cast was removed and 
the dressings taken out There had been con-ider 
able drainage under the cast but upon removal of the 
va«eline pack the wound had filled m to practicallj 
one half the previous depth and vvas covered from 
the ^se with health} granulation A new single 
spica cast was put on and worn for a month longer 
when It was removed and the wound was found to 
be healed with the dressings pushed entire!) out of 
the wound and the serum which had come from the 
wound entirel) dned 

This wound which had gaped open onginall) 
about 2 inches is now closed to less than one half 
inch at the widest portion of the scar He was 
placed in a double lateral iron brace and phvsio- 
thcrapj massage active and passive motion m 
stituted Since he has been up and around he has 
had no temperature and is now (January 10 1927 — 
date of photograph) apparent]} entirely well 

It IS deswed to acknowledge assistance in the chrucal 
work b> Miss Gertrude Krausmek and Dr J E M 
Thomson and m preparation of the manusenpt b} Dr 
Arthur Steindler and Dr Phillip Lenin 
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MESENTERIC LYMPHADENITIS SIMULATING AN ACUTE 
ABDOMINAL CONDITION ‘ 

B\LEOP nCII,MD, FACS, Woodland C^litornu 


T uberculosis of the mesentenc 
l>mph nodes, tabes mesentenca, was 
recognized as a clinical entity by the 
German and French writers in the early part 
of the nineteenth century The clinical pic- 
ture, as gi\en b> these writers, is confused, 
and undoubtedly includes man> cases of 
tuberculous peritonitis, malnutntion, and 
rickets 

In 1895, hlaunce Richardson of Boston 
first successfully remo\ed tuberculous ileo 
ccccal glands found at operation In 1899, 
J W Flliott and Marchant also described the 
operatue procedure for this condition The 
classification of retroperitoneal 1> mphadenop- 
ath> r(cci\ed little careful study until 1919 

TMQUENCA OT OCCURRENCE 

Statistics of the occurrence of glands noted 
at abdominal exploration, gathered from 
numerous surgeons show a wide \anation 
m the percentage and it is only within the 
last 7 years that careful search for retroperi- 
toneal 1> mphadenopathy has been made at the 
time of exploratory laparotomy When sur- 
geons are on the lookout for the presence of 
diseased glands, larger numbers will be 
demonstrated 

Most authors agree that, in the greater 
number of cases retroperitoneal tuberculosis 
and lymphadenopathies of questionable tu 
berculou's origin, are diseases of early child- 
hood and young adult Ufe Corner behexes 
that tuberculous mesenteric glands are to be 
found in practically every child upon whom 
an abdominal operation is necessary Risley 
believes the disease to be extremely common 
in infancy and childhood, but by no means 
confined to this period, being nearly as com 
mon in young adults He notes thit the 
highest incidence is found in patients between 
the ages of 16 and rS y ears Floderns, Gersets 
and blruthcrs found most of their reported 
ca«cs of mesentenc Iv mphadenitis in children 
and v oung adults 


The autopsy statistics of Eisenhardt, 
Ronseff, and Hainan, on persons who had 
suffered from pulmonary tuberculosis, show 
from so to 68 per cent occurrence of retro 
peritoneal tuberculosis In fifteen thousand 
post mortem examinations, Keiler found 
tuberculous retroperitoneal glands in i per 
cent Bertzke presented similar figures 
Osier ind McCrae state that Bovaird, at 
the Mt Sinai Ho'^pital, New York, found 
the incidence at post mortem to be less than 
I per cent, while John Thomson reports it 
as 3 54 per cent for Edinburgh and 451 per 
cent for Glasgow Opie finds a much lower 
incidence m St Louis 

The above figures substantiate Braith 
waite’s assertion that different localities and 
countries have a greatly varying percentage 
m the incidence of retroperitoneal tubercu 
losis He finds the disease more common in 
his private than in his dispensary practice 

ETIOLOGY 

In 1917 Frankel stated that intestinal 
tuberculosis was rare m infants (9 months to 
1 year old) but gradually increased in fre- 
quency to the fourth or fifth year and then 
diminished again This term coincides with 
the average time of weaning and the change 
from mother’s rmlk to the diet through which 
contaminated food has an opportunity to 
invade the intestinal canal 

Braithwaite has definitely traced the use 
of infected milk as a cause for the disease in 
a number of his patients Shrota, reporting 
24 cases from Japan, makes the interesting 
observation that none of the patients had 
drunk milk 

It is gtncrallv accepted that there is a 
higher percentage of incidence of the bovine 
type of the organism The bacilli are taken 
into the intestinal canal m milk or milk 
products from tuberculous animals The 
human type is usuallv acquired by sputum 


'FromtSeEejurtinentof‘Jurget> VVowHatid Clime 
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being shallowed by persons suffering from 
pulmonary tuberculosis 

MODE OF ENTR\ OF INFECTIOV 

The factors causing the ileocaical region to 
be more susceptible to the entrj of micro 
organisms of tuberculous or non tuberculous 
ongin are stasis distention of the bowel 
catarrhal inflammation mucous abrasions 
and lowered resistance of the surface epithe 
hum caused by bacterial toxins Carson 
believes that infection occurs through a 
breach in the intestinal mucosa and the 
low ered resistance of the mucosa from 
previously existing toxins and general sepsis 
\Val«ham Philip and Morley are inclined to 
believe that infection maj pass through 
mucosa which ts intact or may arise from 
primary ulcers m Peyer s patches 

There seems to be an exact analog) be 
tween the anatomical arrangements and 
relationship of the cervncal lymph nodes and 
the l>mphatic apparatus of the neck and 
those of the mesentenc glands and the mtra 
abdominal lymphatic apparatus In both 
the phar>nx and the wall of the terminal 
ileum mas es of l)mphadenoid tissue have 
collected wbeh in the neck are tonsils and 
in the terminal ileum are the Peyer s. patches 
In either instance the l>raphadenoid collcc 
tions in the wall of the alimentary canal 
(tonsils Pe)ers patches) form the first 
point of blockage and filtration of the I)m 
phatic stream and the cervical and mesen 
tenc nodes form the second points It is 
assumed that Peyer s patches like the ton 
sils form the point of entry for the infecting 
bacteria For some unexplained reason the 
glands closer to the source of infection appar 
ently are more resistant to the organisms 
even though they are closer to the site of the 
septic invasion The smaller glands do not 
function in straining bacteria from the 
l)mphatic stream to the same extent as the 
larger 

Pagenstecher states that the order of 
inadence is first, ileocaical glands second 
those at the root of the mesentcr) third 
those of the ascending colon, and fourth 
those of the sigmoid The glands at the root 
of the mesenter) receive most of the l>m 


phatic drainage and are for that reason fie 
quentl) infected (Iigs i, 2 3) 

PATIIOLOCV 

The pathological process of the proved 
tuberculous Ijmph nodes is similar in everj 
respect to the tuberculous lymph nodes in 
other parts of the bod> The findings at any 
certain time are dependent upon the stage of 
the process and the course is governed by the 
ratio between the virulence of the organism 
and the resistance of the individual 

At the present time there are differences 
of opinion among v arious authors as to 
whether the tubercle bacillus is the etiological 
factor in all the cases of mesenteric lymphad 
cnitis which simulate an acute abdominal 
condition S)mmer5 states that tuberculous 
lesions in the intestine and elsewhere are 
capable of producing simple h>perplastic 
changes in the mesenteric Ijmph nodes with 
out the occurrence of tubercles these hyper 
plastic changes being caused by the ab orp 
tion of toxins from the ulcerated gut or 
rc)ers patches Walsham, Philip and 
Morley concur in this opinion 
Wilensk) has recently raised the question 
as to whither mesentenc lymphadenitis 
wluch after pathological study and labora 
lory tc ts showed no evidence of tuberculosis 
in the excised gland might not be due to 
pyogenic infection other than tuberculosis 
Strulhcrs feels that most cases of mesen 
tcric lymphadenitis m which the tubercle 
baalli have not been demonstrated are never 
thcless caused by reactions provoked bv the 
invasion of that organism 

Braithwntc believes the tubercle bacillus 
to be the infecting organism m all cases of 
mesentenc lymphadenitis He divides the 
clinical picture into five classes considenng 
the first class as simple hyperplasia without 
demonstrable tubercles or bacteria the inter 
mediate classes represent the progress from 
hvpeqilasia through suppuration caseation 
and final calcification 
Wilensky divides the process into ( 1 ) 
pic mesenteric lymphadenitis (2) suppurative 
mesentenc lymphads" tis (3) tuberculous 
lymphadenitis and {4) the terminal stace 0 
mesenteric lymphademtis 
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It IS unfortunate that, in most operative 
cases careful pathological and bacteriological 
examinations have not been made Hcusser, 
in a report of 40 cases, finds a certain number 
of the simple hyperplastic glands in hich no 
tubercle bacilli can be demonstrated bv 
guinea pig inoculation, cultures, or use of 
the antiformin method 

Suppuratn e mesenteric lymphadenitis does 
not occur in acute appendicitis, enteritis, 
colitis, t>phoid ft\er, or secondary to in 
lestinal parasites We are therefore con- 
fronted \Mth a definite group of cases occur- 
ring to the greatest extent m childhood and 
early > outh, the greatest percentage of which 
can be definitely proaed to be tuberculous 
infections At the time of exploration, se\ 
cral patients have had a diagnosis of hyper- 
plasia At a later date caseous glands have 
been removed 

Therefore, until proved othennse, it is 
logical to assume that the> are all reactions 
provoked b> an extension of tuberculous 
infection In these cases of simple hyper- 
plasia, if the existence of tuberculous infec- 
tion is to be definitely proved, numerous 
glands must be excised and subjected to care- 
ful pathological and bactenological study 
Very few surgeons wish to subject their pa- 
tients to unnecessary risk by the excision of 
numerous glands or by opening the bowel to 
look for primary ulcerations in the mucosa 
The absolute proof can seldom be assured 
Ihe assertions of Braithwaite and S\ miners 
that these hyperplasias are due to toxic 
absorption from ulcerative tuberculous lesions 
in the mucosa are the most logical 

SVJIPTOIIS 

It IS impossible to establish a defirale 
clinical picture This disease presents the 
characteristics of an acute abdominal condi- 
tion and IS bc«t dcscnbctl as acute, and 
chronic w ith acute exacerbations The resist- 
ance of the individual to tuberculous in 
vasion IS the factor which determines the 
outstanding symptoms 

Acute mc«cntenc lymphadcmtis usually 
has a sudden onset with tenderness and 
ngKlilj of the abclonunal muscles more pro- 
nounced ov cr the right low cr quadrant 



Fig I Tvormaliymphatic drainage of cscum and ter 
mmahleuiD illustrating the cxcal drainage and the greater 
portion of the small bowel The lymphatic drainage emp 
ties into tbe receptaculum cb>li at tbe level 0! the second 
lumbar vertebra The black areas represent the superficial 
and the gre> areas the det-p glands 

Vomiting usually ensue'" The pulse count is 
lOo to 120 and the temperature vanes from 
100 to 103 degrees F The white blood count 
will be found to vary from 12,000 to 15,000 
In the less acute cases there is moderate 
tenderness over the right iliac fossa with less 
systemic reaction The pain experienced is 
usually paroxysmal in type, is severe enough 
to double the patient up, and cause him to 
cry with pam It lasts about 5 minutes, 
recurs 2 to 5 times daily and stops suddenly 
Dunng the intervals, the patient is usually 
comfortable Carson believes that the pain 
is caused by a reflex spasm of colic incited by 
irntation of the vagus filaments in the 
mesenterv 

The general impression given is that of a 
severe systemic reaction without the marked 
physical findings which, one would expect 
The acute s> mptoms usually subside in 2 or 3 
days 
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In the chronic forms the initial <>mptoms 
are usually pam intermittent in chiricicr 
which may be \ague and transitory colicky 
and recurrent or of the drawing and dragging 
type The pam is usually on the right side 
although It may be any where in the abdomen 
Vomiting IS often a symptom Chronic 
forms \cry often ha%e acute exacerbations 
cau->ed by superimposed secondary infections 
which lower the patient s ^caI^tance Risky 
m a review of the records of 65 ca es in which 
tuberculous mesenteric glands were found at 
autopsy found that none of the patients m 
this senes had complained of abdominal 
pam as a symptom These findings would 
lead one to belie\e that many individuals are 
infected m early youth but overcome the in 


fcction without the to\m absorption having 
caused more than hy pcrplastic changes in the 
glands If the tuberculous infection has 
gamed sufiicient foothold m the tissues of it* 
host and a pirlnl immunity is estabhsheJ 
its progress is arrested or very appreaablv 
slowed A lowering of rc«istance by general 
or chronic systemic infection may activate 
the dormant process The clinical picture 
then becomes one of recurring periods 0 
activity with acute abdominal symptoms 

Ihe patient is often undernourished an 
appear subnormal as to strength and en 
durance is usually anomuc and hstle an 
has a poor appetite However quite an 
appreciable number show very little phys'^ 
sign of weight, strength or appetite 
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I iR 3 Mass of glands at root of mesentery of small intestine mth a few enlarged 
glands in mescniet> of descending colon 


Different authors h'l^e reported masses of 
\anable sizes as palpable m the right lower 
quadrant In our senes we ha\e not been 
able to substantiate this as a diagnostic 
s>mptom There is usuall> a dail> nsc of 
temperature in the afternoon and there ma> 
bc eMdence of other tuberculous foci such as 
enlarged cerMCal glands, scars on the neck 
tracheobronchial lymphadenitis or signs of 
latent or actise pulmonary lesions 

The secondary complications may be those 
of ileus, ca'^eation, abscess formation, some- 
times with rupture, disturbances from pres 
sure on other organs, and miliary tuber- 
culosis Hxmorrhagc mesenteric thrombosis, 
and obstruction of the common bile duct are 
rare 


DIFFEREKTIAL DIAGNOSIS 
In children and young adults suffering 
from retroperitoneal lymphadenitis, it is 
often impossible to make a diagnosis other 
than that of an acute abdominal condition 
An X ray diagnosis can sometimes be made 
if the glands are caseous or calcified When 
the condition is acute, the diagnosis is oc- 
casionally suspected but is seldom positive 
because of the very striking resemblance to 
acute appendicitis In children appendicitis, 
pyclonephntis, Meckel’s diverticulitis acute, 
and intussusception are usually considered 
In young adults and adults, chronic appen 
diatis gallbladder disease pyelonephritis, 
and intestinal or peritoneal tuberculosis are 
to be considered There is no disease quite so 
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Fig 4 Ruptured tuberculous alxcess lo root of isesentro small intestioe of 
tlie upper Kjuoum ^^a^Led fibnoous pentomus 


treacherous as acute appendicitis espeaall> 
in chDdren Delaj in cTploration of the 
abdomen ma^ cost the patient s life b> nip 
ture of the appendix For this reason ini 
mediate exploraton laparoiom) isimperati\e 
if acute appendiatis is suspected 

TREATIIEM 

The treatment maj be medical or surgical 
after a definite diagnosis has been made In 
relatuel} fetv cases is this achieied before 
exploratoiA Iaparotom^ The pathological 
complications are so ^a^ed that abdominal 
exploration should be reported to in all cases 

The medical treatment in our «enes of 
ca®es has consisted of high caloric diet rest 
and out of door life Quartz raercurj bghts 
are used for the anarmic patients sufifenng 
from the chronic form of mesenteric Ijm 
phadeniti 

Opening the abdomen apparentl> has a 
benefiaal effect as the greater number of 
patients promptly regain their health Ihose 


who ha\e recurring attacks with acute ex 
acerbations are gi\ en \ ra> treatment* 
Such treatments are of great \alue m the 
treatment of tuberculou'* cerMcal Ijmphad 
enitis before suppuration has occurred and 
it IS reasonable to believe that such therap) is 
indicated for cases of marked mesentenu 
l> mphademtis without suppuration or casea 
tion The use of tuberculin is, as a rule of 
little value Abscessed and caseous gland 
should be mased curetted and their mihs 
enfolded fFig 5) 

REPORTS OF ACUTE CASES 

Because of the number of cases fi4 in both 
groups) and the space their reports would 
occupj onij those illustrativ e of the tj^ie? 01 
mesentenc Ijmphademtis will be given m 
detaO 

Case a G R female age 9 entered the 
on^temberao 1926 with the complaint of 
in the abdomen and nausea At the age of b 
had had influenza lasting one week compuca 
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Tig s A Placing of int«rrupte<i sutures m repair of tuberculous abscess cavity 
B Final closure with interrupted chromic catgut 


by otitis media One month ago, she bad had an 
attack of pam nith vomiting On the da> of ad 
mission to the hospital the child was awakened b\ 
pam m the region of the navel, the pam was gradual 
m onset, severe and colicky with nausea vomiting, 
and tenderness to pressure over the abdomen 

Some tenderness and spasticity were present on 
the right side of the abdomen, the temperature was 
99 6 degrees F naljsis was negative except for 
a few red blood cell* 2"d a trace ol albumin \\ bite 
blood count 14,000, poljmorphonuclcars, 89 per 
cent, small 1> mphocj tes, g per cent, large mono 
nuclears, 2 per cent 

Operation Septemoer 20, 1926 Chronic appen 
dicitis and man> mesenteric glands were found, 
the glands varjmg m size from shot to almonds 
the larger number being m the carcal area Some 
glands, to the sense ot touch, seemed irregular and 
calcified The patho’ogist reported old healed 
tuberculosis of the gland excised, and chrome 
appendicitis 

The pitient''w«ts dismissed on October 3, 1926, 
and on December 3, 1926, was reported in good 
condition Tn Fcbruar> 1927 the parents reported 
slight attacks of abdominal pam The child is gam 


mg ID weight and strength and her progress is 
satisfaclorv 

Case 5 HR, male, age 2 entered the hospital 
October 14 1925 The past history was negative 
On October 14 1925, without evidence of pre 
vnous nausea or pam the child suddenly vomited 
just before dinner He had no fever He vomited 
again at midnight and often through the rest of the 
mght There was no distress between attacks of 
vomiting 

The child looked ill but there were no other 
positive ph> sical findings The urmalv sis w as 
negative ^^hlte blood count, 10060 poljmorpho 
nuclears, 83 percent, small l>mphocytes, 14 per 
cent, large mononuclears, 3 per cent 
operation October 17 1925 showed mtussuscep 
tion at the junction of the jejunum and ileum, 
with very marked mesenteric 1> mphadenopathj 
The pathologist returned a report of an inflamma 
torj gland This child had a stormj convalescence 
but was discharged in good condition on November 
6, 192s He was seen on January 8, 1926, and 
appeared entirelj normal 

At the time of writing, his condition is entirely 
satisfactorv 
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This, group consisting of 6 cases of which 
onh 2 are reported illustrates the \er\ acute 
onset of the disease with the general picture 
one of e\ere illness One case which was not 
operated upon showed tuberculous meningitis 
as well as tuberculou': mesenteric hmphad 
emtis at post mortem examination Intus 
su'jception has been noted as a complication 
b\ numerous authors 

RErORTs OF CIlROVtC CXSES WITH ACUTE 
EXACERBATIONS 

Case S P \\ D a male age o entered the 
ho pital on August 9 iqis complaining of pain in 
the right lower abdomen and \omiting The pa 
tient had had two pre\iQus attacLs of pain in the 
right lower quadrant of the abdomen with fecer 
and Aomiimg The present Ulne s began with con 
tinuous pain on August 6 tq j The temperature 
was roj 6 degrees F puUe rate lao the tonsils 
were large and red tenderness o\cr the entire 
abdomen was e peciallv marked m the right lower 
quadrant and iti the left lower quadrant moderate 
rigiditA was noted with no masses The spleen was 
ble ^neath the costal margin The white 
count was S roo poh morphonuclears Si 5 
per cent «mall h mphoci tes 175 per cent large 
mononuclears i per cent 
Oprfiition Chronic appendicitis manx large 
clu ttrs ol inflaniniaton retroperitoneal glands 
glands of the mesenten and small bowel The 
pathologist reported subacute mesenteric hmph 
nodes without sugcestion of tubercuIoM 

\ ra\ treatment was gisen on August at tors 
and the patient was dismis ed the following da\ 
still wnlh some n e m temperature On August 24 
another \ rai treatment was gi\en The patient 
gained about 10 or pound and wasentireh well 
unUl about October S 19 6 He re entered the hos 
pital on October iS iq 6 with the compbint of 
cramps xomiling and fexcr of 10 davs duration 
At the time of entn the physical examination was 
negatne except for abdominal tenderness and dis 
tention temperature 104 whiteblood count i 400 
poll morphonuclears yS per cent small hmpho 
cites 10 per cent large mononuclears i per cent 
transitional ii per cent \ rai therapi was giiea 
and the patient was dismissed on October 13 iq 6 
with a normal temperature Another \ ra\ treat 
ment was given on Noiember 6 196 OnJanuarj 
6 102/ the bo\ s mother reported that he still had 
attacks of pain in the stomach and head for 3 or 4 
daj-s even 2 or 3 weeks but that the attacks were 
not severe At the time of writing his condition is 
verv satisfactorv 

Case 14 AA S male age 31 entered the hos 
pital on Apnl rq 1926 complaining of indigestion 
and nervousness and pain in the left upper quad 
rant cobekv at times 


The patient had had recurring attacks of ab- 
dominal pain since chddhood he had been pale and 
sicklv ID childhood He had had influenza in igjj 
but not a severe attack Constipation had been 
severe and continuous since 19 o with gas and sour 
stomach a half hour after meals The simptoras 
could be occasionalb relieved for two or three 
da\s and would then return Pam was noted under 
and over the heart and indigestion without 
nausea or vomiting In April 1925 he had an 
attack of sharp cohekv pain which lasted about 
one weekend was cured b\ diet No other attacks of 
acute pain were reported The pbvsical exaimna 
tion was negative The \ rav shoi ed a possible 
gastric ulcer A\ hite blood count 9 oeJo polj 
morphonuclears ,0 per cent small Ivmphocvtes 

3 per cent large mononuclears 7 per cent The 
unnahsis was negative The patient was given an 
ulcer diet which relieved his svmptoms (patient 
neurasthemc) and he was discharged from the hos 
pital on Mav i 1926 He was put on a regular 
routine and gained weight and strength On Janu 
arv 17 1927 he rc entered the hospital complain 
mg of great abdominal pain He had fallen 15 feet 
The abdomen was distended and tvmpanitic and 
there was much blood in the urine 

Opcrclion At the root ol the mesenter> was 
found a ruptured tuberculous c>st wall the sue of a 
ba eball A portion of the C)st was removed for 
diagnosis and the pathologist reported inflammaton 
hvaiin and fibrous tissue without evidence of epi 
thelial tissue A culture of pus from the cast was 
negative There was a generalued enlargement 
apparentlv tuberculous of the mesenteric glands 
some one inch in diameter The largest were in the 
root of the me enterv No glands were caseous 
About one pint of flakv caseous material was 
removed b\ aspiration from the abdomen Heos 
tom> and aspiration of the small intestine were dose 
because of pataljlic dcus and obstruclion of the 
<mall bowel (Figs 4 and 5) 

In this group of S case' the extreme chroD 
icitv of the condition is shown The usual 
sxndrome is vague intermittent attacks of 
abdominal pain over long periods of tune 
Because of the continued pam the condi 
tion Is demonstrated bj an exploratorj lapa 
rotomv 

The complications in this group were oh 
stmction of the duodenum b> a mass of glands 
at the ligament of T reitz in one instance and 
* giant cell hj*perplasia ’ or pseudo Hodg 
km s disease reported bj the pathologist m 
another instance In the latter case the 
patient is now entirflj w ell 

There is probablj no other tjpe of disea«e 
so widcl> disseminated in the animal kingdom 
as tuberculosis Man is tontmuouslv exposed 
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to infection from contact nith his fellow men 
suffering from the disease and from the in 
fected food nhich he ingests That he often 
succumbs to It IS pro\ed bj our death rate 
from tuberculosis That he o\ercomeb the 
infection or holds it stationary is shown by 
post mortem examinations 
When dealing with such a \er> uidely 
disseminated disease, we must e\er keep it 
m rmnd 

The clinical picture of enlarged cervical 
bronchial, or mesenteric glands should sug 
gest It 

SUMUARI 

1 All cases of mesenteric Ij mphadcmtis 
should be treated as tuberculous until proved 
otherwise 

2 All cases of suspected mesenteric l>m 
phadenitis, either acute or chronic, should 
have an exploratory laparotomy because of 
the various pathological complications which 
may exist and the extreme danger of failure 
to diagnose acute appendicitis 

3 Heliotherapy should be given for those 
patients who do not promptl> respond to 
sunlight, rest, and a high calonc diet 

4 X ray therapy is of great value m the 
acute form and in the chronic form with 
acute exacerbations where there is marked 
glandular enlargement without caseation 
Because of the cost of X ray treatment, it is 
not suggested as a routine 

5 Operative removal of glands should not 
be undertaken except for pathological exam 
ination, unless the ghnds are caseous or are 
abscessed 

6 The examination of the mesentcrv for 
enlarged glands should be a routine whenever 
an abdomen is opened 

7 Tuberculous mesenteric glands arc com- 
mon in vinous stages of disease without 
s>mptoms Activation IS caused b} environ- 
mental and hygienic conditions, ph) ical 
exercise, or mtercurrent superimposed mfec 


tions which lower resistance to the invasion 
of tubercle bacilli 

REFEREVCES 

X Braitkvote L P Tuberculosis of glands in the 
ilcocaecal an;?le a cause of pam in the ngbt ihac 
fo<sa Bnt j burg 1026 xin 419 
2 Britt, N E , B\eup, G E , and Rosenthal A 
generaJwed giant follicle hyperplasia of 

lymph nodes and spleen J Am M Ass 1925? 
IxxMV 668 

^ CoRVER E M The surgical treatment of tuberculous 
glands in the mesentery Lancet rgo, 11 18 $ 

4 Idem Surgical treatment of tuberculous glands in 

the me entcry Bnt M J,igoS, 11 

5 Freeman L Surgical signiBcante of mesenteric 

lyTPphadenitis Surg Gynec &. Obst , 19 j axxvii 
149 

6 GcRSTcyBERCES H G andWAia S A Ultraviolet 

ray therapy in pentoneal and glandular tuberculosis 
of children J ‘Vm M A 5 19 4 Ixxxin 1631-1637 

7 GsEtiv H DurchbruchdervcreitertenTuberculosen 

und mischmfi/ierten Mesenterial Druesen Cor 
B1 f schiveiz Acme 1918 xlvm 1^69 

8 Guleke H^erplavia of me^cntenc lymph gland 

diagnosis and treatment Arch f Urn Cmr 1934 
ctxxni 5i(-?S2 

9 IIevd J R Tuberculosis of the mesenteric lymph 

glands Ann Surg 1926 Ivxxiii 622 

10 IIensser Beitr z klm Chir , 1923, exxx 83 

11 LoTiCH F Tuberculosis of mesenteric glands Klm 

Wchnschr rg 3 n 189 -1896 

12 Lund, F B Tuberculous mesenteric (jlaads simulat 

(rr app<‘ndicitis Bo ton M &.S J 1912 clxvit 
J3 Marcjiant, G Bull et mem Soc de chir de Par , 
1926 January 24 

14 Mvvo C H Tuberculous pentonitjs Minnesota 

Med 1921, p «S9 April 

15 Morlcv j Clinical aspects of abdominal tubercu 

lo is Bnt M J 19 2 1 383 

16 Parker D W Tuberculous mesenteric glands 

simulating appendicitis Boston M &. S 1,1912, 
dtvii 

17 pATERSor R Intestinal tuberculosis Am Rev 

Tube cu! 1920 IV, 1921 

13 Piiiup R Tuberculosis of the lymphatic sj'stem 

Bnt M J 19 2 } 229 

19 Ravoin D b Retroperitoneal tuberculous lynx 

phadenitis Ann Surg , 1026 Iroau 73 

20 Risley L H The pre-operative diagno is of tuber 

cular mesenteric and fctropentoneal glands Boston 
M &. S J 191S cbcni 

21 Roluer a Heliotherapy Oxford Medical Publica 

tion 

32 WAtsHASi Hlgii The channels of infection m 
tuberculosis together with the conditions original 
or acquired which render the different tissues vul 
nerablc Lancet 11 831 
ij WxEENSNN, A O and Hwin L J Mesentcnc 
lymphadenitis Ann Surg , 1926 Ixxxui 81 



474 


SURGER\, GYVECX)LOG\ \ND OBSTETRICS 


CHOLECYSTOG\STROSTOM\ FOR GASTRIC ULCER* 

Dr \ \\ZARO\ Saratov Rc 

Asi Unt to D r«ctf>r rt fcMor \ lUmno -si; o( tbe ^ SKil Oi&K Ssrstov C t; 


Is the recent surgical literature mudi 
attention has been gi\en to the problem 
o( the treatment of round gastnc ulcer 
but the hnil \iord has not Act been said 
Se\eral methods of surgical treatment ha\e 
gained general rccoomtion Some of them 
such as j,astro-entcrostom\ ha\ e been pro\ ed 
\ aluable b\ abundant clinical material arhile 
others neither less «aentihcaUj correct nor 
less expedient perhaps must be gixcn 
further trial before the> can be generallv 
accepted We ha\c in mind cholecasto 
gastrostoniN which as an operation for gas 
tnc uktr is excellent in iheorj hut has not 
been extensi\el> te^ted clmicalU and ex 
penmentaUv 

In Russia in 19 j Professor Bogoraz* was 
the tirst to advocate cholecv stogasirostoms 
as a means of controlling one of the pnnapal 
conditions for the development of gastnc 
ulcer namelv hvporaaditv of the gastnc 
contents I■ll^ idea to attain prolonged neu 
trahzation ot acid contents bv a continuous 
flow of bile into the end of the tomarh vras 
justilied bj the extellent postoperative re 
suits achieved bv him m his cases 

We have reivons to believe that ncutraliza 
tion of the acid eonlcnts would be more apt 
to otcur alter cholccvstogastrostomj than 
after gastro enterostorav because cholccj s 
togastrostomj augments the tendencj of the 
bodj to neutralize high aaditv b> throwing 
an alkaline mixture chicflv bile from the 
intestine into the stomach This fact has 
been estabh bed in the wnimgs of some of 
the surgeons belonging to Porlov s school 
(Boldirev) Long ago Dastre Oddi Cannae 
and Masse in animal expenments arrived 
at the conclusion that bile ndetracked to the 
stomach produces no noticeable digestive 
disturbances 

In 1S9 WiclhofT and Angelbtrger per 
formed a cliolccjslogastrostomv on a man 
with a tumorous obstruction of the bile duct 
In the literature up to 191S ov er 100 cases of 

At«h 1 111 Qi «9 j csnvi i 

nrd cited totli loitrfilAJ ' 


cholccj stogastrostomj for obstruction to the 
bile duct were reported In most of these 
cases the obstruction vras a malignant 
growth But at present cholecv stogastros 
tomv IS adv ocated as a method of treatment 
for round gastnc ulcer 

We have performed this operation in 
cases of gastnc ulcer The end results were 
sati«factQr> and vrere reported at the ‘levea 
teenth congress of Russian Surgeons at 
Moscow Maj 1926 \fter the operation the 
patients were free from svTnptoms and were 
able to resume their occupations The gastne 
jmee was analv zed at vanous penois dunng 
the courve of I’ivears and a decrease m 
aaditj and the constant presence of bile 
(macro copic) found 

We do not intend to give here a detailed 
account of all our matenxl a* it was induded 
in the published report of the Congress * The 
purpose of the present paper is to report the 
ob'Crvations made at the secondary Up^ 
rotomies done upon 4 patients who bad pre- 
vnousK undergont. cholecv stogastrostomv for 
gastnc ulcer We give here short extracb 
from the dmical histones of the 4 ca es 

Case i T \ male aged adnitled to th 

dime on Ma> ij igjs sutTered great pam n la 
region of ihe stomach He had b^n di-abled lor : 
months Clinical examination revealed gastn 
ulcer Repeated inv csligations showed hi?h aaduv 
of the gastnc contents \t operation a large n 
duraied ulcer was found on the lesser curvature 
\ cfiofecvstogastro tomj was done Exsrznj *>3 
made at the dime 3 months after operation shewed 
no pam and a decrease in aadit> But after 0 
months pain of the old character recurred and 
hvperaQdit> was present again \ second operawa 
was done and the abdominal cavatv openM 76 
anastomosis between the gall bladder 
stomach measunng i centimeter that had been 
sutured m dunng the first operation was foan 
oinstnctcd A new anastomo is measunng t® d 
centimeters was made The infiltration at the * 
of the ulcer was found con-iderablv dinut^beo 
The patient was discharged as cured 
months be came baefc complaining of the 
pam in the region of the stomach \ sefoaua 

\ tfch I kJ n Qiii 14 $ cxl i 
ibc d tWesser V lUnmovst; 
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laparotomy was done and the anastomosis, et 
amined through the incision in the stomach was 
found so constricted that the point of closed Kochcr 
forceps could hardl> be inserted The opemng was 
therefore dilated with bougies until the index finger 
could be insetted No infiltration would he pal 
pated at the site of the ulcer The acidity was les 
sened Recovery resulted, and ^or the last 6 months 
the patient has been enjo>ing good health 

Case z T J , male aged 37, was admitted to 
the hospital with severe pain in the region of the 
stomach and high acidity of the gastric contents 
The condition was diagnosed as gastnc ulcer At 
operation under novocain, a large, indurated ulcer 
was revealed on the lesser curvature A cholecysto 
gastrostomy was performed and the anastomosis 
measuring 2 centimeters, was sutured in Within 
the first months following the operation pam du> 
appeared and the auditj diminished After 5 
months pain returned with its former acuteness 
and infiltration of the ulcer was not lessened The 
tip of a sound could scarcely be passed through the 
anastomosis A gastro enterostomy was performed 
and the pam disappeared The patient recovered 
and gamed 16 kilos in weight within 2 months after 
the operation 

Case 3 TV, male aged 52, on admission suf 
fered from gastnc ulcer with h>peracidiiy of the 
gastric juice The operation revealed an indurated 
lUcer on the lesser curvature After cholecyst 
gastrostom> the patient was discharged as cured 
\ftcr 9 months he returned the pam being as great 
as before Acidity of the gastnc juice was again 
increased He was subjected to a secondary lapar 
oiomy. and a carcinoma was found occupying the 
site ot the former ulcer and extending over the 
entire area of the anastomosis Resection could 
not be undertaken for several reasons The patient 
left the hospital in a somewhat better condition 
Case 4 if R. , male, aged 24, was admitted with 
gastric ulcer and high acidity of the gastric con 
tents The operation revealed a small, soft ulcer 
on the lesser curvature with infiltration i centi 
meter m diameter Recovery followed chokcyslo 
gistrostomj Pam totally disappeared and the 
acidity of the gastnc contents diminished After 
5 months the patient returned to the dime with 
an "icute form of appendicitis The appendix was 
removed through an inaaion starting at the costal 
margin and running parallel to the external margin 
of the rectus muscle The anastomosis between the 
gall bladder and the stomach admitted the passage 
of a boupe and no adhesions were present The 
former ulcer was impalpable and no infiltration 
could be noted at its former site The patient 
recovered and was discharged as cured 

I'rom the referred d'lta, definite con 
elusions as to the value or shortcomrnga of 
the method cannot be drawn However, 
these cases, with repeated operations, afford 


a basis for valid practical inference It is 
obvious that the anastomosis at cholecvsto- 
gastrostomj has to be of sufficient length — 
not less than 2 to 3 centimeters — otherwise 
in a short while we may expect to find con- 
striction, increased aadity of the gastric 
contents, and the recurrence of sjmptoms 
of ulcer 

In Cases i and 4, w hen we mv estigated the 
gall bladder with a finger inserted through 
the anastomosis we found no trace of food 
remnants The danger of food getting into 
the gall bladder cannot be considered serious 
We may admit that the anastomosis assumes 
the function of a sphincter, the sucking ac- 
tion of the stomach forcing the bile into the 
stomach when it is needed The abundance 
of bile found during digestion m the stomachs 
of the patients operated upon would seem to 
indicate that this could occur However, it 
IS hardly probable that food could easily 
pass into the gall bladder 

In Cases i and 4 we found that infiltration 
at the site of the ulcer disappeared after 
cholecy stogastrostomy The inflammatory 
induration at the site of the ulcer had abso- 
lutely disappeared within 6 months after the 
operation This was probabh due to the 
decrease in the acidity of the gastric con- 
tents brought about by the admittance of 
bile 

Cholecjstogastrostoray should not be un- 
dertaken in cases of large, indurated ulcers 
(Cases 2 and 3), as there is a possibility of 
cancerous degeneration In Case 2 the in- 
durated ulcer remained m the same condition 
5 months after the operation In Ca«e 3 we 
found after 9 months an unmistakable carci 
noma at the site of the former ulcer In these 
cases resection of the stomach is the oper 
ation of choice 

We are coming to the conclusion that 
cholecystogastrostomy is contraindicated m 
cases of ulcer with only a little soft infiltra- 
tion, that is, in. the cases in which, up to the 
present time, the majority of surgeons con- 
sidered gastro enterostomy the operation of 
choice In these cases cholecystogastrostomy 
hasmany advantages over gastro enterostomy 

I Cholecystogastrostomy is a technically 
simpler operation 
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2 It does not in\ oI\ e anj of the senous 
complications resulting from gastro enter 
Obtomj m certain cases 

3 It is more nearly phj siologicall> cor 
rect and more logical 

\Vc In^e to add that the method ad\ocated 
bj us IS ne« and has not been pro\cd sue 


ccssful in a large number of cases, but the 
results obtained in the cases \\hich i\e nere 
able to follon for a jear and a half seem to us 
highl> satisfactorj ^Ye therefore belieae 
that cholec>stogastrostom} may become the 
operation of choice in certain cases of gastnc 
ulcer 


ORIHOPLDIC RrCONSTRUCTION WORK 0\ HAND VND FORE \RM 

Rliort os Earl\ and L\te Results* 

tiY \ STIINDLER MD FaCS low* Crrv Iowa 
r mib '■Ul In T ty f In 


I N reconstruction work on chrome dis 
abilities of the upper extremitj the 
plan ob\aous]\ must be based on the 
ph\ Biological ami mechanical pnnciples of 
normal function I Ins docs not mean that 
the essential pathological conditions can be 
Ignored But in most ca«cs the disabilit) 
represents a remote deforming process which 
has terminated in a definite stage of biological 
cure in which all tissues haac come to a 
state of rest Therefore wc imd that all 
plans of reconstruction ha%c been shaped 
according to the musculomeclumcal factors 
imohed and the operative mduations deter 
mined by phvsiological laws The principal 
aims of reconstruction of hand and forearm 
mechanicallv and dvnamicallv formulated 
are as follows 

Active supination of the forearm must be 
made possible in order that the liand be able 
to turn an object 

The wrist must be provided with a suffi 
aent degree of stabilitj in a suitable position 
of hjperextension this forms the mechanical 
ba'^is for the function of the fingers 

Finger flexion for the grip and extension 
for release are of almost equal importance as 
efilciencj records show and an activ e equih 
brium between both actions is an important 
prerequisite 

The same js true of thumb function the 
degree of opposition and adduction neccssanlj 
being determined bj the abilit> to extend or 
adduct 


These cardinal postulates for hand and 
forearm again invoke defimte dynamic re- 
quirements for elbow and shoulder inhercntl} 
nccessarj for the function of the hand Bj 
analvzing the intricate functions of the ex 
trcmit) into its principal components and 
b> recognizing their share of importance for 
functions operations can be devised and per 
formed which will correct certain definite 
points and the operative material can be 
clanfied accordingl} 

The operative side of reconstruction work 
however is onl> a part of the whole scheme 
and not alwa>s the most important one 
The greater burden alwajs rests upon the 
postoperative re education 

The report here submitted supplements 
others made upon the reconstruction of the 
whole extremil) 3 jearsago It is however 
confined to the hand and forearm alone and 
embraces 50 patients with a total of 43° 
operations The opportunities of longer post 
operative obsenation and of additional c-x 
pcnenccs allow of more definiteconclusionsin 
certain conditions other problems still ap 
pear unsolv ed 

Of the larger number of disabilities which 
constitute tlus senes 8 tjqies have been 
chosen for this report According to whether 
the correction of the ahnement or restitution 
of motion form the pnnapal object of a 
particular operativ c procedure, the merits u 
agim subdivided into 4 tj’pcs representing 
pnnapall> restoration of form and 4 rep 
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Chart I Restoration of form Group A wrist flexion 
contracture » Arthrodeses for spastic wrists 24 cases, 
ti tenotom\ and tenoplastic operations for spastic wnsts 
21 cases ill tenotomies and tenopUstic operations for 
ischEmic and congemtal contractures '»6 cases total 71 
cases 

resenting restoration of function Our ob 
ject IS not so much the presentation of the 
merits of a single operation as that of com 
binations of operations 

RESTORATION OF FORM 
Group A Flexion contracture of the unst 
The first mechanical postulate for the function 
of the fingers is to place the wnst in hyper- 
extension The desired result is secured by 
one of three methods depending upon the 
t>pe of case 

I Correction by arthrodesis of the wnst 
was used in 24 cases of spastic paralysis 
The earl> results were good in 16 cases, poor 
in 8, the late results were good in 10 cases, 
poor in 4 (Chart i, 1) Arthrodesis was com 
bined with operations for restoration of 
function in the majority of cases in this group 
with tenoplastj on the muscles of the forearm 
in 4 cases, with tenoplasty on the flexor 
muscles of the elbow in 2 cases, with thumb 
checks in 3, ivith tendon transplants in 4, 
and with pronator resections m 3 
Arthrodesis was chosen as the means to 
procure position, because control of the 
position by muscle action was difficult and 
unreliable, tendon transplantation, on the 
other hand, was used in suitable cases of this 
t\pc to procure extension of the fingers 
2 Correction by tenotomy and teno 
plast> of wnst flexors was used in 21 cases 
of spasUcit) This operation was combined 
with arthrodesis of the WTist m 2 cases, with 
thumb checks in 2 cases, with tendon trans 
plantations in 2 cases, and wath pronator 
resections in 3 cases 





Chart 2 Restoration of form Croup B, pronation 
and supination contractures of wrist » Forearm pro 
nation pronator resection 18 cases n forearm supination 
supinator resection 3 cases tn whole arm pronation 
Sever s operation 13 cases total 34 cases Combinations 
tendon plastic operations s cases thumb check operations 
3 cases arthrodesis of wnst 3 cases, tendon transplanta 
tion operations 4 cases 

Arthrodesis of the wnst was not added to 
the operations on soft structures when 
moderate flexion contracture was present or 
when only a few muscles, especially the 
flexor carpi ulnans, were contracted In 
these cases equihbnum of the wnst was 
likely to be restored without arthrodesis 
The immediate results were good in 13 cases, 
poor m 8, the late results good in 7 cases, 
poor m 3 (Chart i, u) 

3 Non paralytic wrist flexion contractures 
(\^olkmani]/s contractures, congenital, ar 
thritic, anrfVaumatic contractures) were cor- 
rected b> tenotom> and tenoplast> in 26 
cases The operation was combined with 
arthrodesis of the wnst in 4 cases, pronator 
resection in 2 cases, tendon transplantation 
in 2 cases, tendon graft m i case, and with a 
plastic operation on the thumb in 3 cases 
The immediate results were good in 22 cases, 
poor in 4, the late results good in 8 cases, 
poor in I (Chart i,m) 

Group B Pronation and supination con- 
tractures of the a/nst There were 34 cases in 
this group 

1 Correction b> pronator resection was 
used m ib cases, the condition*; treated being 
spastic paralysis and isch®mic contracture 
The earlj results were good in ii cases, poor 
in 7, the late results good in 6 cases, poor in 3 
(Chart 2, 1) 

2 Correction of supinator contracture by 
section of the supinator bre\is and biceps 
was done m 3 cases of spasticity The result 
was good in 2 cases, poor in i (Chart 2, 11) 

3 Whole arm pronation was corrected by 
Sever’s operation, tenotom> of the subscap- 
ulans, coracobrachialis, and pectoralis tendons 
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Chart 3 Restoration o( form Group C contracture 
of fingers tendinous arthritic neuniic traumatic i 
Metacarpal osteotomies and resections j» plastic opera 
tion on flexor extensors »h finger plastic operations and 
capsulotomies The cases mav be Oi\ided into uchxmic 
lo pastic arlhntic 4 teuntic a iTie total number of 
cases iri this group was ii 


in t? cases the conditions treated being ob 
stetncal pals> and spastic paral>sis The 
earlj results «ere good in rj cases poorini 
the late results good in 4 cases poor in i 
(Chart 2 111) 

This operation although carried out at the 
shoulder is included in the senes because of 
Us effect upon supination of the forearm and 
hand The operation nas combined with 
tenoplastj m 5 cases with thumb check in 

3 with arthrodesis of the wrist m 3 and with 
tendon transplantation in 4 

Croup C Contraciiire of the finders There 
were 21 cases m this group mduding cases 
of tendinous arthritic neuntic and traumatic 
contracture Not included in this group art 
thost cases of Imger contractures released by 
plastic operations on the flexor tendons of the 
wrist fChart 1) In the group were 10 cases 
of ischemic contracture 2 of spastic con 
tracture 5 of arthntic and 3 of neuntic 

1 Metacarpal osteotorov and resection 
was done in 8 cases of ad%anced daw hand 
deformity The immediate results were good 
in 6 cases, poor in 2 the late results good in 

4 cases, poor in none (Chart 3 t) 

Metacarpal osteotomy is especially useful 

in ad\anced arthritic daw hand with dis 
location of the basal phalanx upon its meta 
carpal bone 

2 Plastic operations were performed on 
the finger flexors and extensors of the hand or 
fingers in 7 cases The results were good m 
3 cases poor in 4 (Chart 3, u) 

3 Capsulotom^ of the posterior capsule of 
the metacarpophalangeal joints was added to 
tenoplast^ of the extensor in 6 cases of ar 
thntic claw hand The results w ere good m 5 
ca<;es poorini (Chart3 lu) 
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Chart 4 R«toratiO!i of form Group D dermato- 
genetic contractures 1 Local flaps jscaes syndactyLsm 
14 ca cs congenital contractures 3 cases scar contractures 
6 cases «> Shut flaps lien 20 syndactylism 4 cases 
traumatic contractures 4 cases burns 9 cases congenital 
contractures 3 cases tit Italian flap 34 cases bums jj 
cases traumatic 3 cases syndactylism 4 cases others 
» cases The total number of ca es in this group was 70 


Group D Dermalogendic co«fraf/»rcs shn 
surger\ There were 79 cases in this group, 
most of the cases being of syndactylism, 
bum and congenital contractures 

1 Local skin flaps were used in 25 cases 
The methods of Didot fubby, and others 
were followed There were 14 case^ of s\q 
dactylism 3 of congcmial contracture, and 
6 of scar contractures The results in this 
group were only fair the immediate result 
being good m 14 cases poor m ii, the late 
results good m 7 cases poor in 5 (Chart 4 >) 

2 Shift flaps after the method of Pm 1 
were used m 20 cases 4 cases being of syn 
dactylism, 4 of traumatic contracture, 9 of 
bums and 3 of congenital contracture The 
results of this type of operation were much 
belter than those of the former There was 
less interference with pnmary wound healing 
and less tendency to recurrence The imme 
diate results were good m 15 cases, poor in 5 
the late results good in 8 cases poor in t 
(Chart 4, u) 

3 The Italian flap method was used in 34 
cases bums, 25, traumatic contractures, 3 
syndactyhsm 4 and other cases 2 

The de% elopment of the ItaLan peduncu 
lated flap method constitutes one of the most 
gratifying chapters in the reconstruction nork 
of the hand and fingers We found its resintj 
fairly stable if prolonged after treatment and 
spbnting followed the operation 

The immediate results were good m 0° 
cases, poor in 4 the late results good m ^3 
cases poor m 4 (Chart 4 m) 
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Chart 5 Restoration of function Group A, drop 
wrist and fingers *, Stabduation arlhiodtsis inlantile 
paralysis obstetrical paralysis ischxmic paralysis, con 
genital club hand etc tt Mobilization tendon trans 
plantation— flexors to extensors for infantile paralysis, 

7 cases spastic paralysis i6 cases others 7 cases Group B 
tn Loss of supination Tubby s transposition of pronator 
radii teres Transposition of flexor carpi ulnans Corobina 
tions tendon transplantation, 0 cases thumb plasties $ 
cases elbow flexor plastic operations g cases etc Com 
bmitions arthrodesis — wnst n cases tendon plastic 
operations 4 cases etc 

kestobation of function 
Group A Drop wrist and drop fingers 

1 Stability was restored by arthrodesis in 
31 cases of rnfatitUe paralysis, obstetrical 
paralysis, ischtemic paralysis, congenital club- 
hand, etc Here are aassified procedures 
which have for their primary object cither 
stability or mobility of joints, or both, the 
restoration of form being a prerequisite 
Combined operations v-ere tendon trans 
plantation m 9 cases, plastic operations on the 
thumb in 5 cases, and tenoplasty of the elbow 
flexor in 9 cases The functional results m 
this group were favorable, though they rep 
resent the effect of combinations and not 
of a single operation The immediate results 
were good in 28 cases, poor in 3, the late 
results good in 13 cases, poor m i (Chart 5) 

2 Mobilization b> tendon transplantation 
The flexors of the wnst were transplanted to 
the extensors of the fingers m 30 cases The 
conditions were infantile paralysis, 7 cases, 
spastic paralysis, 16 cases, other conditions, 
7 cases The operation was combined with 
arthrodesis of the ivrist in ii cases, teno 
plasty m 4, etc The immediate results were 
good in 14 cases, poor in 16, the late results 
good in 4 cases, poor in 6 (Chart 5) 

In general the late results of tendon 
transplantation u ere not as good as expected 
Causes of failure were errors m indications as 
well as errors m technique, the latter probably 
prc\ ailing There are a number of technical 
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Chart 6 Restoration of function Group C tendon 
reconstruction traumatic ischxmic, inflammatory con 
tractures » Sutures 3 cases « tendon grafts s cases 
»jt tendon plastic operations 14 cases total 22 ca es 

difficulties the necessity of leading the tendon 
through several fascial compartments fa- 
cilitates the formation of adhesions The 
tendon must be immobilized for a long dis 
tance in order to obtain a straight line of 
pull The tendon sheath must be preserv ed or 
reconstructed and the suture must be mechan 
ically accurate 

Group B Bendon trans plantalton for loss 
of active supination 

1 Tubby’s method of transposing the 
pronator radii teres was used in 4 cases of 
spastiaty The initial results were better 
than the late results (Chart $) Mechanical 
xneffiaency of the transposed muscle (pro 
nator teres and flexor carpi radialis) seemed to 
be the prmapal cause of failure 

2 Transplantation of the flexor carpi 
ulnaris was done in 4 cases of spasticity 
The flexor carpi ulnans is led from the 
internal cpicondyle obliquely over the dorsal 
surface of the forearm to the lower end of the 
radius The method is still on trial but the 
immediate results are promising (Chart 5, 
lu) 

Group C Impairment of finger flexion 
There were 15 cases m this group, including 
cases of traumatic, ischamic, and inflam 
mator> disabilities of the flexor tendons 

1 Simple suture of tendons Although the 
group IS small the result of simple sutures or 
plastic procedures was fairly satisfactory 
Failures were due to postoperative adhesions 
or deficiencies in the after-treatment On the 
whole the results were good mechanically and 
anatomically I unctionallv thev depended 
largely upon the underl^ mg pathological con 
dition (Chart 6, j) 

2 Implantation of tendons was used in 6 
cases of inflammatory and ischxmic con- 
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Chart 7 Restoration of function Group D Pcnph 
eral ner\e surgery t Neuroljsis a ulnar fordelajed 
ulnar palsy 6 cases traumatic paralysis 4 cases b 
median and plexus for isch-cmic t case and traumatic 3 
cases u Suture of ulnar median and musculospiral for 
isch^nnc paralisis r case traumati paralysis 9 cases 
and others 2 cases lu Stoeffel operation—mediao and ul 
nar tjcases The total number in this group was 35 cases 

tracture wth extensave scar iormalton In s 
instances the peroneus Jongus was used for 
the implant and in one the palman* longus 
(Chart 6 a) 

It nas the policj in cases of traumatic and 
inflammatorj destruction of the flexor tendons 
of the hngers to carr> out a pamstaUng 
resection of all star tissue A soft tissue bed 
nas iherebv obtained into which the implant 
was laid together with its natural gliding 
apparatus The dissection was made well 
into the healthy tissue above and below the 
scarred region so that the suture would be 
laid In comparatively healthv surroundings 
The results on the whole were satisfactor> and 
remained so or improved with longer obser 
vatioji being good in 5 cases poor in i 

Group D Peripheral acre surgery This 
group was composed of cases treated b> 
neurolysis nerve suture and Moeflcl s opera 
tion 

1 NeuroKsis (ulnar median and plexus) 
was used in 14 cases including 6 cases of 
late ulnar palsy 7 of traumatic paralysis 
I of Ischemic paralysis The results 0/ ulnar 
neurolysis including the 6 cases of delayed 
ulnar palsy were good (7 good 3 poor) 
Those of neurolysis ot the m^an nerve and 
plexus also gave good results (4 x) nalh full 
return of function 

The total showed a ratio of ii 3, late 
results 4 o (Chart 0 1) 

2 Nerve suture was employed in 13 cases 
including 4 ca es of ulnar nerve suture, 3 of 
median nerve and 6 of musculospiral nerve 
suture, I case of ischamuc paralysis, 9 cases 
of traumatic paralysis, and 2 cases of other 
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Chart 8 Restoration of function Group D or £ 
Thumb action deficiencies t Inability to oppose and 
adduct infantile paralysis ischemic paralysis traumatic 
paralysis burn contractures tt Inability to ertend and 
abduct, spastic paralysis Th total timnber of cases m 
this sioup was 42 Thumb fiezor plastic operation nas 
done in *3 cases In this group combination operatww 
srere dine u fallows tendon plastic operation os the 
forcami 4 cases fiezor plastic operation at elbow 4 
cases pronator resection r case Of the thumb check 
operations 19 cases combination operations were done as 
follom tendon plastic operation on forearm 4 cases 
flexor pbstic operation on elbow 4 cases pronator re 
section 3 cases tendon transp’antation j cases 

condi(ion:> (Chart 7 ii) Results of ulnar 
nerve suture were fair (3 i) Tho>e of the 
median nervt suture were poor (i ") The 
best results obtained were those of musculo 
«pira! nerve suture (4 ••) 

3 Stoeffel s operation (selective resection 
of the median and ulnar nervts in spastic 
paralysis) was done m 13 cases (Chart 7 la) 
In general the results of Stoeffel s operation 
on the forearm vv ere poor, the ratio of good to 
poor being immediate 3 ro late 2 3 The 
reason for this lies largely m the difficulty of 
estimating the amount of nerve motor sup 
plv to be removed and in the difficultie oi 
re education The extensors are often « 
tremely weak so that active muscle equilib 
nura IS hard to obtain 
Group L Thenar disability with lack of 
opposition and extension of the thumb 
1 Flexor plasty for lack of opposition ot 
thumb nasdoncm 23 cases indudingcasesot 
infantile paraly ms wnth thenar palsy ischanuc 
contractures peripheral parafy sis 

To overcome t^s very great disability the 
long fle-vor of the thumb is split and the outer 
half Is laid around the outer and postenor 
contour of the base of the first phalanx of tW 
thumb Acting as a guy rope together with 
the long flexor the contraction of the latttf 
swings the thumb in opposition to the 
finders The operation proved highly he 
pendable the results being immediate, i7 
good 6 poor, late, 9 good i poor (Chart 8, 
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2 The thumb check operation for inability 
of extension and abduction of the thumb was 
done in 10 cases of spastic paralysis, the 
immediate xesults being 15 good, 4 poor> the 
late, 10 good, 3 poor 
This method introduced by Mayer and 
Biesalski proved very useful in cases of 
spastiaty m which extension and abduction 
of the thumb w as too w eak to prev ent the lat- 
ter from being caught under the fingers -when 
the fist w IS cloaed The operation is simpl> 
an anchorage of the exten<;or propnus of the 
index hnger to the long extensor of the thumb 
to act as a check against flexion Of the 19 
casei operated upon 15 were successful and 4 
\,erc failures fChart 8, 11) 

AFTER-TREATMEM 

A few words should be said about the 
after treatment because it constitutes a 
most important phase ot the treatment and 
determines more than an> other factor the 
ultimate outcome The principle of the 
immednte after treatment was that of im 
mobilizing the hand in the position of cor- 
rection, or in cases of tendon transplantation 
or tenoplast> m the position of relaxation of 
the transplanted tendon Active motion was 
started m cases of tendon transplantation 
after the seventh daj and of tenoplasty or 
implant after the tenth day, appropnate 


splints being worn from the moment of re- 
moval of the pnmary cast 

When operations were combined, con- 
cessions had to be made to the one requiring 
the longer penod of fixation, for instance, 
m cases of combination of arthrodesis with 
tendon transplantation This necessitated, 
sometimes, considerable departure from the 
routine of the individual operation but we 
have noticed no evil effect of such necessary 
delay m instituting active or passive motion 

ifUSCI/E TRAINING 

Muscle drill and muscle traimng represent 
a higher degree of functional development 
In our cases they had their due place in the 
more advanced stages of recovery For this 
work a defimte system was devised based 
upon the development of exact hand and 
Unger movements with the use of standard- 
12^ objects, as well as upon the development 
of speed and precision 

In general, the earlier expenences on the 
merits of the operative methods hive been 
corroborated bv late observations In some 
fields, such as tendon transplantation, selec 
live nerve resection etc, the final results 
fell behind expectations We feel that the 
results are encouraging enough to accord to 
orthopedic surgery of the hand and arm a 
much wider application than it now enjoys 
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THE ORTHOPEDIC ASPECT OF LOW BACK PAIN IN CONNECTION 
WITH PELVIC DISORDERS’ 

By PHILIP H KRnUSCIIER M D FACS CniCACO 


P AIN in the back is one of the most pre\ 
alent conditions encountered b> the 
phjsiaan It is as loosely diagnosed 
as rheumatism and equally badlj managed 
AD too frequentlj the belladonna plaster or 
a prescription for aspirin or aochophen is 
substituted for a painstaking examination 
E\en after the most careful examination we 
are occasionallj at a loss as to the etiologj 
For some years I have endeavored to carrj 
m mj mind a little outline which I have 
found of great assistance I think of backache 
as having its origin (i) in some abnormal con 
dition in a distant organ in the thoraac, 
abdominal or pelvic cavities (3) in some 
organ or in the tissue l>ing contiguous to the 
spine, Cs) m a disturbance of nerve trunks or 
plexus, (4) m diseases or disturbances in the 
spine Itself or in the sacro iliac s> nchondrosis 
A number of years ago a patient came for 
examination complaimng of severe low back 
pains She stated that for sev ecat years she 
had had pain in her back e'pecraU> upon 
standing walking lifting or repeated stooping 
She had consulted man} ph} sicians but had 
nev cr obtained permanent relief She stated 
that she had been ;ust examined by Dr X 
V. ho had told her that she had a sev ere tipping 
of the uterus that the uterus lay against her 
backbone and that the ovaries and tubes 
were behind the uterus also severely pressing 
against the back He told her furthermore 
that m order to get complete relief she must 
have an operation, that he would shorten the 
round ligaments and that this would straight 
en ev ery thing 

My object m presenting this paper is to 
show that very little relation exists between 
pelvic infectiODS and low back pains except 
in rare cases in which some of the sacral 
plexus of nerves are involved by more or less 
extensive generahzed pelvic infection Fur 
thermore, I wish to show that there is little 
reason for the popular opinion among the 
laity and al«o with some men in the practice 


that malpositions of pelvic organs give nse 
to much backache The points I wish to 
make are ^i) that only m comparatively 
few instances can low lumbar or saao iliac 
pam be attributed to pelvic disorders per s , 
(j) that the nerve supply of the uterus and 
adnexa has a much higher origin than we 
generally believe (3) that upon careful ex 
ammation 1 more rational cause can be found 
in most backache cases, (4) that the care of 
back pam cases in women as well as in men 
belongs in the realm of the orthopedic surgeon 

We must differentiate definitely between 
actual pam and local sensitiveness or tender 
ness You as gynecologists know that many 
cases show marked pelvic tenderness upon a 
vaginal examination who do not have actual 
pain in the back Furthermore, that the 
retroversion or retroQexion of the uterus 
even in the third degree does not bring the 
organ and its adnexa into direct contact with 
the spine nor do definite pressure svmptoms 
usually exist 

A study of the nervt. supply of the uteru> 
brings to our attention the fact that the 
innerv ation for the most part cornea from lh“ 
pelvic plexus (sometimes called the infenor 
bypogastnc) the ovarian plexus, and a few 
filaments from the sacral nerves This pd 
VIC plexus has its origin in the hypogas^n'* 
which in turn originates from the aortic 
plexus and upper lumbar ganglion 

The ovarian plexus is derived from the re 
nal plexus receiving some filaments from the 
aortic plexUi It will be remembered that the 
renal plexus comes from filaments of the solar 
plexus and the outer part of the semilunar 
ganglion We see then that there is no logical 
reason for the transmission of pelvic pam into 
the lower lumbar or sacro iliac region 

Careful examination will show that there 
are other more plausible causes m the 
duction of this common complaint No 
will deny that backache is more prevalent m 
women than in men The spine and pelvis 0 
tr d »iu M* p 557 J 
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the m-ile are built for the performance of 
heavj dut>, standing, walking, and lifting 
The ligamentous structures are more massive, 
being more fullj de\ eloped by exercise and 
labor The relation of the female peKis to 
the sacrum ind spine is entirely Afferent, 
the size and shape of the pelvis is different 
The posture line in the male is erect The 
spine comes directly upon the sacrum designed 
to give strength and endurance Compare 
that with the posture line of the female, that 
of gentle curves in the upper spine and the 
forward, almost lordosis curve in the lumbar 
spine drawn by artists along lines to represent 
grace and flexibility Fashion and habit have 
been definite factors in producing anatomical 
lines, although the more graceful are prone 
to excessive curves and consequently deform 
it> which m many instances means pain 
There was that period in which tight fitting 
apparel produced a narrow waist line and a 
consequent displacement of most of the ab 
dominal ^ iscera into the lower abdomen and 
pelvis Then came the penod when it was 
fashionable to droop the shoulders ind to 
counteract that a protrusion of the abdomen, 
which eventually may result in a pendulous 
abdomen, thus causing a lordosis deformity 
and an abnormal forward tilting of the pelvis 
This posture bnngs about definite deformit> 
and with it the ultimate cause for backache 
The child bearing function bnngs with it 
certain definite changes and distortions of the 
pelvic bones The sjmphjsis is separated in 
many instances dunng the penod of gestation 
and deliver) The sacroiliac synchondrosis 
spreads, the ligaments which have as their 
function the retention of the normal relation- 
ship of the articulations become relaxed 
Often these distortions are not corrected, an 
instabilit) of the sacro iliac and even a slip 
ping of the joints results 
\Ve c-xpcct too much from nature Our 
patients are permitted after 10 da)s to be 
up and about on the presumption that the 
relaxation which has taken place over a 
penod of months has corrected itself We 
can readily imagine what permanent changes 
must take place after eight or ten pregnanacs 
m that number of )cars During m) l)ing in 
scrvacc our patients after deliver) insisted on 


havmg very firm binders applied, saying they 
wished to avoid “high stomachs ” This 
commonplace expression of vanity had a 
more rational basis, that of holding the pelvic 
girdle firmly to assist in the rapid restoration 
of the normal relation of the pelvis 

The true cause of low back pain is prev 
alent in women as well as men The same 
osteo arthntic changes obtain Osteospond) - 
litis with Its resultant bone changes and its 
pains and aches is responsible for most of the 
disability This inflammatory process coupled 
with well known tilting or “torsion” of the 
fifth lumbar vertebra on the sacrum spells 
incapaaty Even more distressing is the 
acute pain which comes from a subluxation 
or slipping of the sacro iliacs You have all 
seen this type The patient steps off the curb 
unexpectedly or suddenly misses a step 
while going upstairs, or turns suddenl) and 
something happens m the lower spine Im 
mcdiateh pam results The patient cannot 
walk or if she walks at all it is m position 
with a formed stoop or possibly in a stooped 
position leamng off to one side or the other 

There are other traumatic conditions which 
we all see frequently which have their origin 
from an unusual da)’s work standing, 
stooping, washing, etc 

Postural deformities from bad posture 
habits, infantile paralysis, nckels, tubercu- 
losis, and a fracture involving the spine must 
be mentioned 

We often overlook deformities of the lower 
extremities,, espeaally those of the feet 
Flatfoot deformitvmeanswalking with feet jn 
eversion and a change in hips and pelvis 
As etiological factors we can enumerate 
the vanous foa of infection — teeth, tonsils, 
sinuses, kidney and bladder involvements 
and occasionally pelvic infections Trauma 
play s no small part in the localization of these 
foa With this m view, does not the back 
ache case belong m the realm of the ortho 
pedic surgeon rather than that of the gy necol 
ogist? 

The management, then, does not often 
call for the removal of tubes, ovaries, or 
uterus nor can conditions often be relieved 
by the shortening of the round ligaments nor 
the anterior fixation operations It demands a 
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remo\al of the cause pnmanh, then an 
impro\ement of posture a change of habit 
dress and proper adjustment of the vanous 
fashions or whims which make for deformed 
spine* and pehis These patients need 
proper plaster casts braces or corset braces 
to correct these deformities and hold the 
bod) in proper position until the jnflaimna 
tor) process his subsided ^fter that a cor 
rection of modes of livnng and then the 
development 0/ musculature and ligamentous 
structure b) suitable rational etercise so that 
the skeleton ma) be properl) held in position 
In the subacute or acute strains absolute 
rest w ith immobilization is indieateii \\ omen 
who bear children need our special care and 
attention a reasonable length of time must 
elapse before such patients should be permit 
ted to be up and about at their dail) routine 
Then and onl) then will we avoid the dis 
figuring and painful deformities so often 
seen in our comparative!) )oung women 


onl) then will we see less of the woman with 
wide hips and the pendulous abdomen the 
woman of thirt) tight with the charactens 
tic complaints and deformities of a grand 
mother of sixty 

sumiARv 

In my summary then permit me to em 
phasize 

1 That backache and deformity are due 
only in rare instances to disease of the pel 
vac organs 

2 rhat a careful examination will reveal 
other causes of pain and will prevent the 
numerous unnecessary often unsextng opera 
tions all too frequently performed 

3 TTiat a removal of the cause and proper 
supporting measures wall often give complete 
relief 

4 That the care of backache m women as 
well as in men is the responsibility of the 
orthopedist and not thegy nccological surgeon 
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A CONTRIBUTION TO THE STUDY OT LOW BACK PAIN 

By R RUSSELL BLST MD Ojtaha, Nebraska 

Depiftmentot ADSlomy LnivenityotNebrisYa 


A FREQUENT and perplexing problem 
IS the low back strain In certain 
^ cases the patient will get relief in a 
fell days regardless of treatment while in 
others treatment is followed by slow con\a- 
lescence or chronic low back pain inhibibng 
active work Because of some early failures 
in the treatment of this condition I was stim- 
ulated to further m\ estigation of the problem 
Causes for low back pain may be listed 
under the following' (i) trauma including 
sprains, strains, fractures, and dislocations, 
(2) faulty position with relaxed hgaments 
and muscles, {'3) diseases of the spine and 
sacro iliac joint, (4) intra abdominal and 
pelvic pathology, (5) skeletal malformation 
It IS not necessary to dwell at large on these 
various causes as they have been so well dis 
cussed by numerous other writers It is the 
purpose of this paper to lay particular empha 
SIS on the muscular mechanism that plays a 
considerable role in low back pain, espeaally 
when it IS related to injury A large number 
of patients give a histor> of having lifted 
something be> ond their capaaty or of having 
an unexpected load suddenly thrown upon 
them while lifting In another group of cases 
the patient gi\ es a history of carrying on some 
work in a cramped or faulty position and of 
working at a mechamcal disadvantage Still 
others hav c assumed a faulty attitude because 
of intra abdominal or pelvic disease or an old 
injurj or disease of the spine, sacro ihac joint, 
or hip joint Anj of these conditions may lead 
to an excessiie sudden or a prologed load 
upon a certain group of muscles with the result 
thit the patient complains of low back pam, 
most severe when he attempts to straighten 
up from the stooped over position or when 
he arises from the sitting position 
Iho^e muscles which plaj an important 
part m keeping man in the erect position are 
prone to considerable strain when he bends 
or Stoops or attempts to lift a load while m 
this flexed position There are two important 

*CIiiii6c»{ion of B l/iDjftoa 


muscle groups m this categor>, namelj the 
gluteal group and the sacrospinalis group 
The gluteal group, between the pelvis 
and the upper extremity of the femur, is 
probably the one most important group since 
in bending over the greatest axis of motion is 
through the hip joint A special stud> of 
this group of mu«cles was made, both clini- 
cally and in the laboratorj 
The textbooks in anatomv list onl> the 
gluteus maximus as an extensor of the hip 
The> make no mention of the gluteus medius 
as an extensor of the hip, simply calling its 
action, abduction and internal rotation 
The problem of determining the function of 
the gluteal muscles was undertaken The 
mechanical device shown m Figure 14 was 
constructed The pelvis with the intact hip 
joint and femur was clamped to the table 
The femur was blocked posteriorly so that it 
could only be brought back to the normal 
standing position A cord was attached to 
the insertion of the muscle and then directed 
toward the origin of the muscle The cord 
instead of being attached to the origin, was 
run through a hole in the bone at that point 
and over a pulley across the table where a 
weight was attached to the end of the cord 
The weight kept the cord at constant tension 
and a needle was so fastened in the cord as 
to register all movements When the femur 
was flexed on the pelvis, the needle indicator 
held against a chart moved through a distance 
equal to the elongation of the relaxed muscle 
Then on bringing the femur back to the nor- 
mal standing position the contraction dis 
tance was noted To get the action of groups 
of mu'cle fibers m the various parts of the 
muscle the cord was attached to a number of 
screws placed at the muscle insertion and the 
cord permitted to run through a number of 
holes placed o\ er the origin 

The function of the gluteus maximus was 
first determined, the cord extending from 
eight different points of origin to four different 
points of insertion (Figs 3 and 4) From the 
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I ig I Cleft) Gluteus matimus muscle 
lit 2 Gluttusmcdius muscle 


chart {Fig 5) the following conclu 10ns were 
drawn 

1 All portionis of the gluteus maximus 
mu cle xrc important in extending the thigh 

2 The muscle fibers attached to the ac 
rum recorded considerable more contractile 
distance than those attached to the ilium 

Ihe gluteus medius muscle lus then 
ttorked out in a similar manner, the cord 
extending from fourteen ditXercnt points of 
origin to four different points of insertion 
(Tiga 3 and 4) From the chart (Fig 6) the 
folio wng conclusions tv ere drawn 

1 The gluteus medms is an important 
extensor of the thigh although it is not re 
corded as <uch in anatom> textbooks 

2 Those hbers attached to the outer half 
of the ilium and to the upper part of the 
greater trochanter are the mo«t pronounced 
extensor fibers The last fibers mentioned 
above record almost the same contractile 
distance as the maximum contraction fibers 
of the gluteus maximus 

The gluteus minimus was then worked out 
in a similar manner the cord extending from 
twelve points of origin to three points of in 
scrtion (Figs 3 and 4) From the chart (Fig 
7) the following conclusions were drawn 

1 While in extension some of its fibers 
probably slightly aid m extension 

2 Jlost of Its fibers aid in flexion when 
the hip joint is the least bit flexed 

The diagrams m Figures 8 to 13 inclusive 
arc tracings from photographs and show the 
origin and in9ertion of the gluteus maximus 
medius and minimus the lines of traction 


and their relation to the axis of rotation 
both in the extended and flexed positions 
The lines of traction of both the gluteus 
maximus and medius in the extended and 
flexed positions are posterior to the axis of 
rotation therebj resulting in the extension 
function of these muscles The lines of trac 
tion of the gluteus minimus are both anterior 
and posterior to the axis of rotation and varj 
in the extended and flexed positions 
With the above knowledge of the functions 
of the gluteus maximus and medius as 
extensors of the hip particular emphasis was 
placed on the examination of these muscles 
in all cases with histories of strain injury 
or pam m the lower back region on whom 
marked tenderness could be found if pressure 
was made over the gluteus maximus and 
mcdius muscles In a considerable number 
of case* tenderness could be found onl> when 
the patient was asked to bend o\ cr and then 
with both thumbs exerting deep pressure 
over the glutei the patient assumed the 
erect position Such palpation should include 
the entire origin of these mu clcs and the 
body of the mu clcs over the ihum 
Al>ositi» as an entitj and particular!) 
gluteal m)0 iti» seldom receives attention in 
the many articles dealing with low back pam 
I believe the condition is frecjuentl) present 
in those who have had bad. strim who 
work at a mechanical disadvantage or whose 
equilibrium has been disturbed 

Every joint depends for support against 
continuous strain on the ligaments but for all 
motion on the muscles It is the muscle with 
Its fascial attachments and tendons that 
assumes the r61e of the first protective 
barner in movement In the region of the 
sacroihic joint although large bundles 01 
muscular fibers are not present, >et their 
fascia form a network over the sacroiliac 
joint and this fascia muscular mechanism 
must m man) instances receive the primar) 
and onlv injur) Notwithstanding the fact 
that a freel) movable (dnrthrodeal) jom 
depends for its integrity m motion priman!) 
on its muscle mechamsm and when the 
musdes are thrown off guard or do not co 
ordinate on the ligaments, yet in man) ‘•o 
called sprained ankles the pathological change 
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IS probably not in the ligaments but m the 
surrounding tendons and the tendon sheaths 
which ha\c sustained the first shock The 
lateral and medial ligaments of a freely mov- 
able joint such as the ankle may be compared 
to the sacro iliac ligaments and the tendons 
to the musde and fasaa ov er and around the 
sacro iliac joint The muscles and fasaa 
around this joint must in many mstances 
receuc the strain of the a’as of rotation 
through the hip joint This is true m cases 
in which one is attempting to lift a load 
bej ond his capacitj A sudden or unexpected 
load will also throw the load on the muscle 
mechanism 

^^an in the process of stooping over to pick 
up an object flexes the pehis on the thigh 
He goes through the same flexion moxement 
when he seats himself on a chair To get up 
from the sitting position or to straighten 
up from a stooped o\ er position, he uses more 
than any others the gluteal muscles It is 
these muscles that are the pulling force against 
the load when the center of gravit> has 
been placed m front of the perpendicular axis 

It IS not the purpose of this paper to con- 
demn the diagnosis of sacro iliac disease 
This condition probably exists, but not as 
frequentlj as the diagnosis is made Sacro- 
iliac disease has received wade attention and 
the diagnosis has become so popular that 



tig 4 Showing insertion of gluteus manmus medius 
and minimus on femur Letters correspond to those on 
charts m Figures i to 7 

man> other equallj severe conditions have 
been overlooked I believe the sacro-iliac 
joint IS a potential joint inasmuch as it has a 
svnovial membrane and an articular car- 
tilage It probably po&sesses no normal 
movements, >et it mav assume abnormal 
ones which may possibly result in subluxation 
Contrar> to the opinion of some previous 
vvnters the sacrospinahs muscle and the 
gluteal muscles are not antagonistic muscles 
tending to separate the sacrum and ilium 
The sacrospinahs wnth its attachments to 
the sacrum and ilium and the glutei with 
their origins on both the sacrum and ilium 
tend to support rather than separate the 
joint It would seem that more injuries 
would be in the lumbar region This is due 
to the fact that abov e the lumbar \ ertebrai, 
there is the support of nbs and their muscles 
for the vertebral column In the lumbar 
region the nbs are absent and there is no 
lateral bon> support for the vertebral 
column Below the lumbar region there is 
the bon> pelvis These joints being in the 
lumbar region, with less support, and more 
freelj moveable, are probablj subject to more 
frequent injur> from strains than the sacro 
iliac joint Though the lumbar jomts are 
frequentl> the seat of injur>, the trauma and 
injurj to the muscles which protect the 
joints must not be forgotten The sacro- 
spmalis muscle must receive some injury in 
most lumbar strains and in some instances be 
the only lesion 
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Fig s Chart showng drgteca of exMaiion of various 
parts of the gluteus maximus muscle Ibe ueedCeindicator 
alwavs moved upward from the base liQe proMtig the 
muscle to be aa extensor of the hip ;oint 

In the dissecting room the appearance of 
the position of the sactospmahs muscle led 
me to believe that this muscle bndging over 
the lumbar region between the lower nbs and 
pelvis was subject to considerable strain To 
prove this the apparatus shown in Figure 15 
w as used in the examination of the hypothesis 

This apparatus is similar to that described 
in the expenmervt with the gluteal muscles 
In addition, the flexible spinal column is 
represented by a long spring made of No 8 
spnng steel wire The spring is flexible and 
It can be made to closely simulate the move 
ments of the spinal column The long upper 
transverse wares which have been screwed 
onto the spnng represent the nbs The 
sWter lower transverse wares represent the 
transverse processes of the lumbar vertebne 

The sacrospinalis muscle wath its vanous 
component parts is rather complicated m its 
structure and attachments It is placed on 


either side of the vertebral column extending 
from the sacral to the cervical regions (Fig :6) 
Below It is attached to the sacrum, ilium 
spines of sacrum lumbar and thoracic verte 
bra*, supraspinous ligaments and sacro iliac 
bgaments Above its vanous component 
parts are attached to the nbs and transverse 
processes of the vertebr'e 

A cord was extended from the nbs and 
transverse processes to small holes in the 
upper part of the ifium and to a pulley 
across the table where a w eight was attached 
This IS along the line of traction of the muvde 
A wire indicator attached to the cord moved 
across the chart Although the sacrospinahs 
muscle was not worked out in detail as with 
the gluteal muscles yet it was defimtely 
demonstrated that the sacrospinahs is an 
important extensor muscle of the vertebral 
column and due probably to its above 
desenbed po«ition is subject to considerable 
strain All patients wnth low back pain were 
examined for injury of this muscle 

The pathology found in traumatic myo 
Mtis IS rather obscure What occurs la 
probably a laceration of muscle fibers and 0/ 
fascia varvmg degrees of hEniorrhage and 
malposition of structures It is rather difhcult 
to get material for saentific investigation 

If the patient has a focus of infection at 
the time of injury it is possible that a secon 
dary infection myositis wail present itself I 
have had a number of cases in which the 
condition did not improve as rapidly as 
might be expected until foa of infection had 
been remov ed, when rapid improvement 
follow ed 

The recogmtion of low back strain is not 
easy The triumvirate in the diagnosis m 
conditions of the low back region assoaated 
with trauma are myositis (of the gluteal and 
sacrospinahs muscles) lumbosacral strains 
and sacro iliac strains However we must 
alway s be on the alert for the detection ot 
fractures and dislocations osteo arthntis 
static backache congenital anomalies, sacm 
iliac disease saatica tuberculosis, sypmus 
primary or metastatic neoplasm, toxxmia 
and focal infection . 

A definite routine should be followed n ‘ 
examination 01 every case of back injury 
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Fig 6 Chart shomng degrees of ertenston of \arious 
parts of gluteus medius muscle The needle mdicator 
ab^ays moved upward from the base line proving the 
muscle to be an extensor of the hip joint 

It IS helpful to get a histoty of just how the 
injury occurred and to what extent of strain 
ing the back has been subjected It is prob- 
able that manj of the cases of both mild and 
severe trauma result in muscular injuries 
The sacro ihic cases usuallj follow sev ere 
trauma, the lumbosacral cases do not 
Palpation for tenderness should be com 
plete It IS well to begin at some definite 
point and proceed in some definite systematic 
manner I have found the postenor superior 
spine most helpful as a bony landmark and 
beginning at this point palpate for tender 
ness over the gluteus maximus and medius 
muscles (Pigs i and 2), and the sacro 
spinalis muscles (Fig 16) I then palpate for 
tenderness over the lumbar vertebnj and 
sacrum, and lay particular emphasis on the 
lumbosacral joint which is just medial and 
above the postenor superior spines Atten 
tion must then be directed to the sacro ihac 
ligamcnfs iliolumbar ligaments, and the 
sacro iliac joint 

The greale-^t amount of information is 
received from palpation for motion tenderness 



IiR 7 Chart showing degrees of motion of the gluteus 

minimus muscle The needle indicator tended to move 
downward or remained stationary proving that the 
muscle was a weak fle-cor of the hip joint when hip was in 
deved position 

or what I prefer to call function tenderness 
It IS helpful to divide motion into the three 
different positions standing, sitting, and 
l>»ng 

1 Motion standing I palpate for function 
tenderness by deep pressure over the gluteal 
muscles as the patient straightens up from the 
stooped over position If there is a gluteal 
myositis or possible traumatic rveuntis oc 
bursitis, the patient will complain of much 
more pain than when asked to straighten up 
without applied pressure on the gluteal 
muscles Cases of gluteal my ositis may 
result in so much spasm as to simulate 
cither sacro iliac or lumbosacral strain In 
juries of the sacroeprnahs muscle will show 
rigidity of the spine and function tenderness 
on bending The lumbar region wnll be 
held rigid bv muscle spasm if the condition 
is lumbosacral, flexion will take place at the 
hips, upper lumbar spine and dorsal regions 
In sacro iliac conditions the patient is apt to 
bend forward by flexion of the lumbar spine 

2 Motion sitting A patient with a gluteal 
myositis will complain of moderate pam 
upon assuming the sitting position, more 
marked however upon arising from the 
sitting position because of the functioning 
gluteus maximus and medius muscles In i 
case of myobitis of the sacrospinalis muscle 
the spine is held rigid and there is function 
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Tig Q Gluteus ma^smus nsth hip CTtended shows 
CTtension bj enure muscle C f is the ongtn of gluteus 
masimus 1 and 1 functional insertions t t and 
f 1 -f arc lines of traction C is center of rotation 
Fig 10 Gluteus medius ivith hip CTfended shows 
extension b> entire muscle £ F is ongin of glnteus 
medius I is functional insertion E I and F 1 arc 
lines of traction C is center of rotation 
Iig II Gluteus minimus \Mth hip extended shows that 
extensor and flexor fibers probably equal each other 
£ F is ongin of gluteus minimus A is functional insertion 
£ land / 4 are lines of traction C is center of rotation 
Fig I Gluteus maximus niih hip flexed shows ex 


tension b> entire muscle £ F is ongin of gluteus nu-ximus 
A IS functional insertion £ 1 and F A are lin s of traction 
t IS center of rotation \ is anatomical insertion 
I ig 13 Gluteus medius mth hip flexed shows extension 
by entire muscle except for a fevs antenor fibers which 
apparently do not act as extensors or flexors F F is ongin 
of gluteus medius 1 is functional insertion LA and 
F I are lines of traction C is center of rotation 
1 Ig 14 Gluteus minimus xvith hip flexed shows flexion 
b> greater part of muscle a few fibers are apparent ex 
tensors 4 F is origin of gluteus minimus A is functional 
insertion C i and F 1 are fines of traction C is center 
of rotation 


teiiderntss just as m the standing position 
In sacro iliat. conditions it is quite rcmarl able 
how freelv a patient ma> bend forward from 
the sitting position In lumbosacral con 
ditions the attempt to fle^ the spine while 
in the sitting position is just as limited as 
while in the standing position 
3 Motion King This ma> be divided 
into flexing the thigh w ith the knee flexed and 
with the knee extended Gluteal ra>o>iti!» 
ma> give pain when the leg i» raised in the 
flexed and straight position and particuhrK 
w hen the hip is brought back into extension 
This procedure maj or may not result in 
pain when the sacrospmalis muscle has been 
injured With the knee flexed muscle 
leverage on the pelvis is eliminated to some 



Fig 14 Apparatus used in the experiment on gluteal 
muscle 


extent and sacro iliac conditions frequentlj 
are free from pam but m lumbosacral con 
ditions pam is usually present With the 
leg straight flexing the hip joint gives rise to 
pain in both sacro iliac and lumbosacral 
conditions This examination should be done 
with one hand under the lumbar spine 
If pam IS brought on early m the act of 
straight leg raising that is before the lumbar 
spine begins to mov e the appearance of pain 
Is in favor of sacro iliac disease If there is no 
pam until the lumbar spine begins to move 
evidence is m favor of lumbosacral disease 
although both sacro iliac and lumbosacral 
disease may gi\ e rise to pam at this stage of 



Fig IS Apparatus used in the experiment on sacro- 
piiialis muscle 
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straight leg raising The conditions on the 
two sides must be compared 

Compression of the iliac crests b> placing 
the injured side on the table and pressing on 
the other iliac crest wath the body weight 
should be done in all low back cases for 
eNidcnce of sacro ihac disease and fractures 
Probablj no examination is complete with 
out the X raj and really no criticism should 
follow its extensive u^e However, the X ray 
IS usuallj essential only in the more severe 
tjpes of injurv or those m which convales 
ccncc IS slow and a check up on the condition 
of the bone is essential 

Less emphasis should be placed on spinal 
anomalies and abnormal outlines, cspeciallj 
from the patient’s standpoint, when thej 
have no bearing on the treatment of the 
injurj 0^good reports that 50 per cent of 
the plates taken at the Massachusetts 
General Hospital for various troubles did not 
show normal outlines of the back region 



Pig 17 Correct strapping for gtutcal myositis The 
superficial diagonal strips indicate direction of deeper 
strips 


The treatment of gluteal myositis is correct 
strapping of the gluteal muscle, therebj 
attempting to give some protection to the 
muscle, to be supplemented by baking and 
massage After hav ing made the diagnosis, the 
gluteal region is strapped as shown in Figure 
17 The principle is to extend the adhesive 
tape from well up on one lumbar region, 
diagonallj down and across to the lateral 
border of the opposite thigh over the region 
of the trochanters These stnps tend to 
follow the line of traction A few horizontal 
strips of adhesive are placed across the 
gluteal region and the lumbar region If the 
sacrospinahs muscles show evidence of in- 
jury, the transverse adhesive strips must 
begin just above the level of the trochanters 
and extend up as high as the lower nbs 
Long, wide, diagonal stnps crossing over the 
lumbosacral junction give additional support 
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After the patient has been correctlj 
strapped he is asked to take a hot sitz bath 
2 or 3 nights later at which time he is to 
remo\e the adhesive The hot bath not onlj 
serves as a means for applying heat to an 
injured region and relaxing muscular spasm 
but also serves to make more easv the re 
moval of the adhc'iive The morning follow 
mg the removal of the adhesive the patient 
IS asked to return to the office where he is 
put under a cradle baking machine for 15 
to 30 minutes Following this the gluteal 
muscles and sacrospmalis muscles are mas 
saged The massage must not be too vigorous 
jet It should be sufficient to cause some 
discomfort to the patient It is rather 
striking how patients will at times arise 
from the table remarking how much better 
the> feel The patient is then strapped as 
before except less adhesive support is used 
The patient is asked to repeat the. bath two 
or three nights later remove the adhesive 
and return the next morning for baking and 
massage In manj of the patients the 
condition will have cleared up b> this time 
while in others it maj or ma\ not be necessarj 
to apply more adhe-'iNC support and to 
continue baking and massage It all depends 
upon the seventj of the case 

It IS not in the scope of this paper to di cuss 
in detail the treatment of all low back cases 
The treatment of sacro iliac and lumbo 
sacral strains has been welt covered in many 
other papers Either condition demands all 
the possible immobilization with either strap 
ping wath adhesive various tjpes of corsets 
or belts or plaster of pans jackets depending 
on the chronicitj and scveritj of the case 
The essential factor in providing a protective 
mechanism for the «acro iliac joint is to be 
sure that the pressure 1*- exerted over the 
lev el of the trochanters of the thigh Pressure 


on the ihac crests tends to separate rather 
than oppose joint surfaces and to strain the 
ligaments rather than offer protection The 
lumbosacral strain should secure support ex 
tending from the trochanters up to and 
bejond the lower border of the ribs Both 
of these conditions should be supplemented 
b> baking and massage 

The ^trapping if correctlv applied tends 
to support and splint the injured muscles 
In man> of these low back strains whether an 
acute or chronic condition there have been 
strains or tears of the muscles their apo 
neuroses fascial attachments or ligaments 
As a protective response and as a result of 
traumatic irritation the injury is follow cdbj 
muscular spasm This muscular «pasm of 
injured tissue may result in malposition of 
muscle hsciculm fascia aponeurosis or 
ligaments which condition is crippling and 
painful It is this type of case which responds 
to the treatment of the various cults It can 
do little harm to attempt by a little massage 
or manipulation to effect a restoration of 
normal relations We shall often be rewarded 
by a surprising sudden relief of symptoms 
and a relaxation of the originally protcutive 
and subsequently locking muscle spasm 

The baking is a valuable adjuvant relieves 
pain relaxes muscular spasm and increases 
the blood supply to an injured area 

SUUVIARV 

The gluteus maximus and medius muscles 
are extensors of the hip This function of the 
gluteus medms is not described m anatomy 
textbooks 

Traumatic myositis of the gluteus maxiinus 
medius, and 'sacrospinalis muscles is a he 
quent condition 

Correct strapping supplemented by baking 
and massage will relieve the condition 
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E xactly fifty human 0\a less than 3 
weeks old have been described more 
or less thoroughl) during the last fi\e 
decades This me mb that the senes of young 
human ova is far from complete and because 
of the inadequacy of our understanding of 
the early stages of development, a detailed 
description of all young ova is justifiable 
The ovum here described presents certain 
peculnnties m growth which have not pre- 
viously been emphasized It was obtained by 
Dr D \\ Day of Rockford, Illinois, from a 
decidual cast expelled on October 31, 1918 
The patient had had four spontaneous full 
term labors and had never had any mis- 
carnages Her menses had always been reg- 
ular and recurred every 28 days The men 
strual period which began on August iS, 
1918, was unusual because the flow was ex- 
ceptionally profuse In September the flow 
was expected on tht fifteenth, appeared on the 
sixteenth and lasted only a few hours On 
October 2, the patient was overcome by 
illuminating gas from which she recovered 
On October 20, she became ill with influenza 
On October 30, bleeding from the uterus 
occurred and the dcadual cast was expelled 
spontaneously, 73 days after the last normal 
menstrual period and 44 days after the 
slight flow in beptember The dev elopment of 
the ovum, however, indicates that it belongs 
to a group of ovt with much shorter men 
strual ages, as w ill be prov ed in the discussion 
on age The cast was placed in 10 per cent 
fomnlin, 3^^ hours after it had been expelled 
and was received on November 5 1918 It 
is dcMgnatcd as H518 m the Embry ological 
Collection of the Department of Anatomy, 
the University of Chicago 


was easily distinguishable from the part 
which had been m the fundus of the uterus 
Near the junction of these two distinct 
portions was an intact oval elevation which 
protruded into the uterine lumen This ele- 
vation, which contained the ovum, measured 
about 94 millimeters m length, 73 milli 
meters in width, and 3 millimeters in height 
and the entire decidua at this site was 63 
millimeters high One spot m the elevation 
appeared more translucent than the surround- 
ing tissue As will be described later, this 
represented the point of entrance of the 
fertilized ovum The surface of the decidua 
V era was furrow ed 

DECIDUA 

Decidua is defined as ulenne mucosa m the 
presence of pregnancy We distinguish four 
types, namely, (1) decidua basalis which is 
that part on which the ovum rests and from 
which the ovum receives most of its nourish- 
ment, (2) decidua marginalis which surrounds 
the ovum equatonally, (3) decidua capsulans 
which forms the roof of the implantation 
cavity, and (4) decidua vera which is at a 
distance from the ovum 

Decidua hasalis The portion of the decid- 
ua basalis which immediately borders on the 
implantation cavitv differs from the remain- 
der of the basahs It is separated from the 
implantation cavity by an almost continuous 
1 lyer of fibrinoid* and is known in the litera- 
ture by a variety of names but wc shall call 
it the penetration zone and describe it with 
the trophoblast 

The decidual change which is found in 
early ova is very vanable In our specimen, 
the cells below the penetration zone show the 


GROSS SPECIMFV deciduaX change Ehey are esscntialh 

large, polygonal, pale cells with large ovoid 
the cast which was pear shaped and nuclei but some cells are round or spmdle- 
mCTSUrcd 46 bv 33 7 millimeters, was wmets use the tem, fbnn to Jesiffnate both fifwm anj 

opcn«l ind the implinlation ^itc ttas photo SlJt'X 'intis' 
graphtxi (Fig r) ihe cervical end of the cast trophoUast but 

PnlUlpr,O.Cho.oO™^<,„lY„p M„^^^^^ p| .hooram ..lUpp,., thp W.e« JoProBot 

VMlomy Ifom the llullUboraUwycl WoTjyrftJwl.iHserstty of Chicago 
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Tig r Photograph showing deciduaj cast oprited Fig 4 Iniasion of drcidua b> plastnodium <i Plasmo 
4} Pundal end b cer\ seal end r o^um d operculum dium ^ pinctrationzoneof decidua ba<al s r fibrinoid i 

pigment 

shaped Scattered throughout the basalis except xerx near the implantation ca\it> 
are leucoc) tes The glands in the basalis are are not *^0 pronounced 
narrow andrunobliqueU Neartheox-umthe) The blood xessels m the dtcidua beneath 
are almost parallel with the long axis of the and to the sides of the implantation ca\at> 
implantation caxitj (Figs 2 and 8) Most of arc numerous and consist chieflj of veins 
the glands resemble those seen in the earlj (Figs 2 and 5) Almost all the veins are 
premenstrual phase Only an occasional dilated and contain free blood or fibrin or 
gland shows the typical 'saw toothed change both Most of the arteries are narrow and 
of pregnancy the «o called pregnancy gland spiral shaped and contain very little blood 
of Opitz Nearly all the glands appear empty 1 he walls of most of the \ cins consist of a 
and but few of them show marked secretory layer of endothelium and an outer thin laver 
actmty tn most places the epithelial cells of connective tissue The arteries on the 
of the glands arc cuboidal they have granu other hand have not only an endothelial but 
lar protoplasm and they contain large pale also a well defined musculo fibrous layer 
) nuclei The total number of glands is stnk There are manv communications between 
ingly small the implantation cavity and maternal veins 

Dcctdna margtuahs The marginalis is A very careful study was made to find 
similar to the basalis but the decidual changes arterioles which open into the implantation 



Fic 2 Photograph showing general tiew of ovum 
a Chonon l*%e d chorion frondosum e blood in 
iroplantalioti ca\it> d implantation ca«l> or inter 
mUous pace < decidua ba^lis / decidua capsulans 
j gland h vein } curvedvein 



•TT- ^ 'fc' * - ? 


Fig 3 Photograph of drawing sho m” ^ 

plasmodium and transition stages a 
pia modium c brush border d transition stage m 

pbotoe,nph the transition stages are paiticv-lativ 

illustrated 
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Iig 5 Photograph showing invasion o{ blood \essel b> 
plasmodium a Chorionic vesicle 6, intervillous space 
c, decidua hasalis d fibrinoid e vein J, plasmodium 


cavit> and v\hile some arterioles were found 
coming close to the implantation chamber, 
none were found actually to communicate 
with It We can, therefore, sa> definitely 
that large arterioles do not enter the inter- 
villous space e\en at this early stage 

Immediatel) adjacent to the side of the 
implantation caMty arc glands and \ems 
curved like arcs which correspond with the 
curve of the implantation cavit) (Fig 2 ) 
These curs es are undoubtedl) due to pressure 
of the ^.rowing ovum The glands resist 
invasion of the plasmodium in contrast to the 
veins which are ver> susceptible to invasion 
by plasmodium 

Decidua capsularts The structure of the 
capsuliris is hard to distinguish m most 
areas but in general the tissue consists of 
degenerated decidual cells with fibnnoid, 
blood vessels, a moderate number of red 
blood cells, man> leucoc) tes, pigment and 
vacuoles scattered throughout The nearer 
the implantation cavatj the more necrotic 
IS the tissue of the decidua capsulans the 
more deepl> it stains and the more fibnnoid 
It contains Most of the capsulam has no 
epithelial covering and m our specimen no 
glands were seen an>where In a few ireas 
the capsulans is invaded b> plasmodial 
mas'^es coming from the implantation cavity 
In one place, a thin strand of plasmodium is 
contiguous with the free end of the endothe 
hum of a blood capillary (Fig 6) 



Fg 6 Photograph showing plasmodium in contact 
with maternal endothelium a Plasmodium b endothe 
1mm of maternal capillar> c point of contact d fihn 
noid, €, brush border / decidua capsutaris g inter 
villous space 

Decidua vera The decidua vera contains 
numerous glands resembling those of the pre 
menstrual phase and abundant artenes and 
veins 

aiORIOVIC VESICLE, VILLI, AND IMPLANTATION 
CVVITV 

The following is a list of the measurements 
of our ovaim All the measurements are 
maximum ones and they are given in the 
following order (a) the measurement parallel 
with the long axis of the uterus, (b) the 



Fig 7 Photograph showing operculum decidua; 
a Decidua capsulans b operculum decidua* c, plas 
modium d piece of chononic ectoderm e, mtervillous 
space 
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Fie 8 Photojrraph showiue bod\ *Ulk atKj amnion 
<j Lhononie esiclc 6 unplanutnn caMl> r l>od> 
stalk d ammoa < tropboblast f gland 

measurement perpendicular to the long axu 
of the uterus and (c) the measurement per 
pendicular to the mucous membrane 

1 The oMim including the deadua cap 
sulans as a gross specimen in formalin 
measured 9 4 b> 7 3 bt 30 millimeters and in 
the stained sections 837 b\ 644 bt 267 
millimeters 

2 The implantation cant) in the stained 
sections measured 6 23 b\ 5 79 b> 23 milli 
meters 

3 The o'Tim mth the definitnc mIIi in 
the stained sections measured 4 73 b\ $ 41 b\ 
2 23 millimeters 

4 The oiTim exclusn e of xalh m the 
stained sections measured 4 oS b) 4 21 bj 
1 57 millimeters 

j The embn onic disk (estimated) in the 
stained «ections measured o 13 bj o 13 
millimeters 

6 The jolk sac in the stained sections 
measured 064 b\ 053 b\ 043 nullimeters 

The amount of shnnkage in the o\-um was 
onH II per cent an unusualh small amount 
and because of this the ovum appears to be 
relatn el) large in companson to the stage of 
de\ elopment it represents 



ti" 9 Photograph ihevnng plascoodium m blood 
\es««l aad in imrrMlIous pace a InterMllous pact 
i platmodium c fibnnoid d decidua, basalts 

From the surface of the chorionic \esicle 
for blastoast) nhich js directed tonard the 
dccidoa basalvs numerous -r ell -dev eloped 
\illi anse uhereas on the opposite surface 
there are comparatu cl) ferv villi (Fig 2) 
There is therefore a definite differentiation 
into a chonon frondosum and a chorion 
Perhaps this is correlated nith a superfiaal 
implantation borne of the mIIi “hon budding 
but the buds themselves do not subdivide 
There is ver) little magma the chonomc 
mesoderm being largel) confined to the uaH 
of the bla toc)St where it consists of scattered 
spindle cells Blood vessel anlagen are seen 
in the mcboderm of the chonomc v esicle and 
in a few of the larger villi 

The bod) stalk which is a thickening ol 
mesoderm is situated in the chonomc vesicle 
basall) but excentncall) The allantoic duct 
which consists of simple cuboidal epithelium 
extends but a short distance into the bod) 
stalk 

In most places the chonomc ectod^cn 
consists of two la)eTs an inner c)tottopno 
blast or pre Langhans lav er and an outer 
sv ncy tial la) er The protoplasm of the former 
IS well differentiated into individual cells an 
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the nuclei are large, pale, and distributed with 
some degree of regulant> The outer layer 
vanes considerably in thickness and has 
elongated and dark staining nuclei -which he 
parallel to the surface Mam vilh are 
co\ ered with only one la> er of ectoderm and 
this IS usually the syncytial lajer On the 
Ups of some \nlli the ectoderm is heaped up 
into a large mass of cjtotrophoblast b> 
means of which the viUi are occasionally 
attached to the decidua basalis There is 
much trophoblast between the -villi and the 
walls of the implantation chamber (inter- 
-villous space) The latter is ovoid m shape 
and IS confined to the deadua corapacta 
While there is considerable blood in some 
parts of the implantation cavity (Fig 2), 
the latter is bj no means filled with formed 
blood elements, nearly all of which are in a 
state of good preservation 
Nearly all along the border of the implanta- 
tion cavity, but mostly at the basahs is an 
abundant homogeneous or striped, hyaline- 
hke la>er of fibnnoid (Figs 2, 4, 5, 9) It 
IS essentially a rough boundary Une between 
notmal fetal and fairly nonnal maternal 
tissue but in a number of places, fibnnoid 
IS seen not only w ithin plasmodium but also 
on the fetal side of some plasmodial masses 
(Fig 9) There is abundant fibnnoid also 
wnthin the penetration zone and in the de 
cidua capsulans Like fibnn, it has a conspic 
uous bnght red color when stained with eosm 

TROrnODLAST AND PENETRATION ZONE 

Trophoblast or trophoderm is the fetal 
ectoderm bj means of w hich an o\ um becomes 
implanted and through which the implanta- 
tion ca%'ity IS enlarged It also forms the 
outer layer of the chononic \esicle and its 
vilh In our ovum, it is most abundant at 
the sides of the implantation caanty (Fig 2) 
It hes free for the most part but some mas'es 
project from the distal ends of \t11i The most 
sinking feature of our ovum is the \cr> 
widespread m\asion of maternal tissue b> the 
trophoblast This in\ asion is most c\idcnt in 
the deadua which immcdiatelj surrounds the 
o\ura but masses of trophoblast are also 
found within blood \esscls at some distance 
from thcovaim 


There are two distinct types of tropho- 
blast, namely cytotrophoblast also known 
as Qtoblast and plasmoditrophoblast, also 
knoavn as plasmodium or sync>tium The 
cells of the cytoblast (Fig 3) are large, pale, 
finely granular, polygonal or irregularly 
elliptical and contain vacuoles The nuclei 
which are large and pale are essentially ovoid 
in shape but many are irregular m outline 
Most cells have only one nucleus 

The plasmodium (Figs 3, 4, 9) stains more 
deepl> and seems to be made up of myriads of 
small, closely packed granules There are no 
cell membranes as in the cytoblast but 
throughout the plasmodium are scattered 
large, oval, or irregularl> quadrangular nu 
del which show bright red nucleoli m the 
sections stained with Mallorj’s connective 
tissue stain 

The c> toblast has long been regarded as an 
earlier stage in development than the plas 
modium but not much evidence has been 
produced to demonstrate the relationship 
Man> areas in our ovum show this transition 
distinctly The cells of the cytoblast swell, 
thciT protoplasm acquires a denser gtanulation 
and stains more deepl> The nuclei enlarge 
and the cell borders disappear (Fig 3) 
This change is attributed to contact with the 
maternal blood 

All the mv asion of maternal tissue is by the 
plasmodium, none by the cytoblast Most of 
the invading plasmodium is free from the 
choriomc plate or villi and most of the in- 
vasion takes place in the penetration zone 

In our speamen, the penetration zone is 
found not only in the decidua basalis but also 
in the margmalis It is the dividing line 
between the fetal and maternal tissue and 
consists essentially of deadual cells which 
are in -various stages of degeneration and of 
invading trophoblast Nearly all the deadua 
that is adjacent to plasmodial masses is 
necrotic A few deadual cells not in contact 
with plasmodium have pyknotic nuclei and 
this maj be due to the ^stant action of the 
plasmodium In tht penetration zone the 
deadual cells are more cedematous and their 
structure is less distinct than it is elsewhere 
in the basalis and margmalis In^addition, 
there are many phagoc>Uc cells ^Scattered 
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throughout the penetration zone are masses of 
fibnnoid, clumps of maternal red blood cdls, 
leucocjtes and pigment granules There are 
furthermore m the penetration zone the 
terminal portions of \ eins w hich commumcate 
w ith the implantation ca\it\ 

When a mass of plasmodmm invades the 
maternal tissue it encounters first a lajer of 
fibnnoid We find all stages in the invasion 
of the decidua from a mere contact of 
plasmodmm with the fibnnoid to the stages 
shown m Figures 4 5 and 6 in which the 
fibnnoid has been eroded and ingested and 
the trophoblast is destrojing maternal tissue 
In one area w-here a vein has been invaded 
one wall of the v ein is replaced byplasmodmm 
In other veins which have been invaded, 
masses of exccllentl) preserved plasmodium 
are seen some of them at quite a distance 
from the implantation cavity (Figs 5 and 9), 
hence at thus earlj penod we have depor 
tation of fetal elements into the maternal 
circulation 

In man> plasmodial masses and in some of 
the 8>nc>tium which covers the valh opaque 
and y ellow pigment granules are seen (Fig 4) 
These probably represent the end products 
of broken down red blood cells due to the 
phagocytic action of plasmodmm 1 he pig 
ment is highly insoluble 
The amount of invasion in our specimen is 
astomshing At least 17 different sites arc 
found where the plasmodmm has broken 
through the layer of fibnnoid and invaded 
the deadua or has broken through the walls 
of veins In some areas of sections «tained 
with phosphotungstic acid hamatotybn the 
union between the decidua and pla^odium 
IS so intimate that only vei^ careful study 
reveals the boundaries between the fetal and 
maternal tissues (Fig 4) 

Most of the plasmodmm w hich is free in the 
implantation cavitv and is in contact with 
blood, has a brush border (I igs 3 and 6) but 
the latter is not present everywhere The 
plasmodmm which invades does not seem to 
have the brush border except m one place 
The brush border may represent a differwice 
between resorbmg and invading plasmodmm 
In one area of the deadua capsulans a 
strand of plasmodmm coming from the 


intervillous space is definitely contiguous 
with the endothehum of a maternal capillary 
Both plasmodium and endothelium stain 
similarly and only with the oil immersion 
lens could the contact surface be found be 
tween the fetal and maternal elements 
(Fig 6) 

While in most places the two distinct layers 
of the trophoblast are seen there are numer 
ous areas where onlv one layer usually the 
plasmodial or sy ncy tial is found This may 
be because the cy toblast has not proliferated 
as rapidly as it has been transformed into 
syncytium and this is espeaally true where 
there has been very active growth We 
know that by the fifth month there is very 
little of the cellular layer left on the villi 
and the explanation is that the growth phase 
of the trophoblast has disappeared However 
even at term one may find an occasional 
Langhans cell 

OPERCULUM DfcCIOUE OR VERSCHLUsS 

There is a region where the continuity of 
the deadua capsulans is interrupted by 
tissue which diflers from the decidua but 
which resembles plasmodmm (Fig 7) This 
tissue which was called “Verschluss’ by 
Schlagenhaufer and Verocay, and to whidi 
Teacher recently gave the name of "Oper 
culum Deaduefi ’ extends through the entire 
thickness of the capsulans It is situated 
excentncally m the capsulans (Fig r) and 
Its outer surface is slightly depressed To 
Its inner surface are attached a small mass 
of plasmodmm vnth a piece of chonomc 
membrane tom loose from the ovum The 
structure of the operculum is hard to desenbe 
Most of It resembles plasmodmm but some 
areas appear to be granular and lU defined 
espeaally at the penphery In some places 
there are pale irregularly shaped cells with 
nuclei which vary considerably m siae and 
shape The adjoimng capsulans stains very 
deeply and consists almost entirely of a 
fenestrated fibnnoid which is axactly hke the 

fibnnoid seen in other parts whereplasmodiurv 

IS mv admg the decidua In many sections the 
fibnnoid is found not only on the sidea of the 
operculum but also on its inner surface 
thereby forming a support on which the 
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operculum rests With oil immersion lenses 
It IS defimtely seen that the opercular mass is 
continuous with the chononic ectoderm 
and the plasraodial mass attached to its m- 
ner surface (Fig 7) The operculum would, 
therefore, seem to be fetal in origin and was 
originally attached to the chonomc \esicle 
but subsequentl> tore away This indicates 
how firm is the union between ectoderm and 
operculum The operculum is an area which 
represents the last part of the ovum to enter 
the implantation site and also closes the 
opemng made by the o\aim 

EMBRVO 

The o\um was opened before dehjdration 
had taken place This was done under fluid 
with indectom> scissors, a binocular micro 
scope being used at a magnification of lo 
diameters A nearl> spherical vesicle, iden 
tified as a yolk sac, was found floating free in 
the extra embryomc ccclom which contained 
but feiv delicate strands of magma The body 
stalk was also found in situ (Fig 8) Obvious- 
ly a break had occurred at the junction of the 
ammotic vesicle and the body stalk, perhaps 
during the abortion The embiy 0 presumably 
laj spread out on the >olk sac but despite 
a prolonged study under the most £a\orable 
lighting conditions, nothing could be found 
except an occasional blood i4and and a 
nearlj arcular blister This pro\ ed to be the 
embryomc disk and its amnion The yolk sac 
extends through 43 sections 10 micra thick 
and has the typical structure of an early > oik 
sac soon after the appearance of blood idands 
The largest section measures o 64 by o 53 
millimeters In comparison, the embrjomc 
disk is \ery small, for it is present in only 15 
sections and measures o 13 millimeters in the 
fourth section of the senes It is, accordingly, 
a slightlj elongated disk and concave when 
newed from above It would seem probable 
that the embryo’s development was retarded 
or ceased entirelj shortlj before the abortion, 
whereas the membranes continued to develop 
normallj This is frequentlj seen in abortive 
ova As might be expected from its small 
size, the embryonic disk shows no sign of a 
pnmitive streak or of mesoderm, consistmg 
simplj of a pseudostratified columnar epithe- 


lium lying upon the y oik sac and parsing ov er 
more or less abruptly into the amnion In the 
region of the embryonic disk the ammotic 
cavity IS exceedingly small Caudallv it 
would appear that it expands into a rather 
large vesicle which lies in one side of the body 
stalk (Fig 8) This is prolonged as a narrow 
ammotic duct into the body stalk and ends 
blindly near its base The beginning of the 
allantoic duct can not be made out ow'ing to 
the distortion m the region where the yolk sac 
and ammotic vesicles were broken from the 
body stalk There is, however, a small 
sphencal vesicle of typical endodermal cells 
in the body stalk just lateral to the ammotic 
duct which lb undoubtedly the dilated end of 
the allantois already separated from the rest 
of the duct 

ACE OF THE OVUM IN OUR CASE 

It has been the custom of nearly all authors 
who hav e reported y oung human ova to giv e 
the age of their ova in days Most authors 
have stated the age with great assuredness 
Such positive assertions should not be made, 
however, because we have no accurate 
catena for determining the age of early ova 
Many important factors concerned in human 
reproduction are as yet not fully understood 
For example, the following essential infor 
mation is lacking (1) The exact time of 
ovulation, (2) the exact tune of fertihzation, 
(3) the length of time it takes an ovum to 
traverse the fallopian tube, (4) the length of 
time ova and spermatozoa can live and be 
capable of fertilization, (5) the age at which an 
ovum IS npe enough to implant itself in the 
endometrium, and (6) the stage in develop- 
ment of the endometrium at which implanta- 
tion can occur Furthermore, (7) the clinical 
data are not reliable in most cases Hence, 
even when the time of occurrence of a single 
fertile coitus is known, the age of an ovum can 
not be determined with accuracy 

Many authors have determined the age 
of their ovum by the size of the blastocyst 
Streeter (1920), for example, is of the opinion 
that “m young stage* up to the time of 
appearance of the pnmitiv e groov e, the size 
of the chonon, owing lo its rapid growth as 
compared with that of the embryo, appears to 
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be a consistent indet of the de\elopment of 
the OMim In older specimens it is necessary 
to take into account also the morpholog> of 
embrjo and chorion’ Peters (1925), like 
Grosser (1925) Lmzenmeier (1914), and 
others how ev er insists that this i& fallacious 
because the bJastocjst depends for its size 
upon the extra embryonic mesoderm and 
later upon the size of the amnion both of 
which \arj considerably Peters maintains 
that the age of an ovum depends upon the 
embrjonic anlagen and e\en this is not ab 
solutely certain We behexe that the most 
important criterion for senation should be 
the stage of dcxclopment of the embrjo 
and the activities of the chonon should also 
be taken into account 
Since the data in only very ^e\vyoango\^ 
are stnctly reliable there is but bttic to 
guide us The best we can usually do is to 
locate the position of a new ovum m the 
senes of speamens prcxiousij described 
Bryce and Teacher (1908) were the first to 
prepare a table of joung human o\a Thej 
listed twelve ova and in addition to the 
climcal information (menstruation, coitus 
date of abortion or operation and autop 
sj), used as criteria of age the total 
size of the ovum the size of the blastocyst 
and where it was known the size and state of 
development of the embrjo The ages of 
these ova vary from 13 to 20 days In 
tabulating the ova expelled as abortions they 
deducted two days from the age of the ovum 
as obtained from the history one day for the 
interval which elapsed between coitus and 
fertilization and one day for the interval 
elapsing between the death of the ovum and 
its discharge as an abortion In the speamens 
obtained by operation the second deduction 
was not made The first deduction comades 
with the belief of ilall (igiS) that there was 
a 24 hour difference between what he called 
‘copulation age and fertilization age ” 
Grosser (1925) on the other hand does not 
make the first deduction in his tables because 
he believ es that the time of coitus, ovulation, 
and fertilization practically coincides in most 
cases Teacher m his last contribution 
(1925) agrees that fertilization nonnally 
occurs withm an hour or two of insemmation 


and also that implantation of the ovum more 
probably takes place on the tenth instead of 
the seventh day as he formerly believed The 
evidence for these conclusions is most in 
adequate and tables of age must be taken for 
what they are worth In addition to the 
tables of Bryce Teacher (190S) and Grosser 
(1925) other valuable charts are those of 
Streeter (19 0) von Aloellendorff (1921) 
and Bartelmez and Evans (1926) Where 
crucial climcal data were stated by authors 
Streeter in his charts conservatively gives the 
“probable age and the “possible duration of 
pregnancy ’ 

As may readily be seen from the above 
discussion there is no unanimity of opinion 
among authors as to the proper way of deter 
mining the age of a given ovami and the 
reasons arc obvious There are too manv 
unknown factors However, as above men 
tioned maximum and mimmum ages for 
certain ova hav e been determined as accurate 
ly as IS possible and by comparing the develop 
ment of a new ovum mth that of the known 
listed ova we can with some degree of 
accuracy , determine the age of the new ovum 
However here again we may err somewhat 
for It docs not follow that ova of the same 
stage of development are necessanlj of the 
same age We know that there are variations 

mgrowthm extra uterine life and late mmtra 

uterine existence Perhaps there is an ap 
preaable difference in the rate of growth m 
the very early stages also 

Let us consider our ovum for example 
Acairdmg to the history, the deadual cast 
containing the ovum was expelJed 73 days 
after the last normal menstrual period 
Even if we consider as a menstrual flow, the 
slight flow of blood which the patient had 29 
days after the last regular menses there is 
still an interval of 44 days between this 
bleeding and the expulsion of the deadual 
cast Nevertheless the development of our 
ovum clearly belongs in the group listed a 
19 day ova by Grosser (1925) and considMcd 
to be stiU younger bv Bryce and Teacher 
Streeter and von Moellendorff If we reij 
upon the menstrual history our ovum mus 
have grovyn v ery slowly or reached a cettaiw 
stage of development (19 days) and then 
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stopped The excellent state of preservation 
of the chorion and the embrjo ^ould militate 
against the supposition that the o\’um had 
been dead for a long time before expulsion 
E\en if ^^e allo^ the maximum of 3 weeks 
between menstruation and fertilization there 
would still be an interval of either 52 days or 
23 days between fertilization and expulsion of 
the ovum Granting that the latter figure is 
correct, our ovum must have grown slowly 
because its development is similar to that of 
the 19 day ova Unfortunately we have no 
coital history but it is of course, possible, 
that the successful coitus took place 20 days 
before the expulsion of the decidual cast 
This would mean that the fruitful coitus 
occurred 53 days after the last regular menses 
or 24 days after the slight bleeding m Sep 
tember The illuminating gas accident oc- 
curred 45 da> s after the August menses and 
16 dajs after the September show of blood 
If the patient w ere not pregnant in September, 
wh> the almost entire absence of the men 
strual flow? There are two possibilities One 
IS that the ovum grew much more slowlj than 
nearl> all the reported o\a and that its stage 
of dc\ clopment is that of the o\ a considered to 
have a maximum age of 19 da>s The other 
IS that for some reason the patient had an 
amenorrheea during which she conceived 
Considering the small amount of shrinkage 
(ii per cent), the measurements as deter 
mined from the sectioned material, place the 
ovoim among the youngest of Grosser’s 19 


A >oung human ovum obtained in an 
aborted dcadual cast, is described and the 
measurements are given The outstanding 
feature of this ovaim is the unusual amount 
of invasion of the decidua b> plasmodium 
There is ver> abundant trophoblast, es 
pcaall} plasmoditrophoblast, in the inter 
villous space There are numerous defirativc 
valli, some of which have begun to branch 
Blood vessel anlagcn are found m the meso 
derm of the choriomc vesicle, the valli, the 
bod) stalk and the )olk sac The few pre 
served sections of the embrvo show a small 
ammotic vesicle and an embr)omc shield 
King upon a large )olk sac In the deadua 


capsulans is an operculum deaduT (Teacher 
1925) which appears to consist of fetal 
ectoderm and is attached to the chonon 
iTve b) a strand of plasmodium The 
deadual reaction is more pronounced in the 
stroma cells than in the glands Some of the 
large \ eins in the spongiosa beneath the ovum 
coramumcate with the intervillous space and 
contain free masses of plasmodium The 
development of our ovum tallies with ova 
considered to hav e a maximum age of 19 days 

I should like to thank I>r George W Bartelmez for his 
most valuable assistance without which this study would 
not ha\e been possible 
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T he roentgenological study of the blad 
der that has been rendered opaque mth 
a medium impermeable to the roentgen 
ra> antedates pyelography by a number of 
years It is interesting to note that while 
techmcal difficulties incident to py elography 
have largely been surmounted cystography, 
a much simpler procedure has adv anted less 
rapidly An analogy of the importance and 
\ alue of the tw o is inequitable yet a procedure 
which involves no greater technical difficulty 
than that encountered in the aseptic cathe 
terization of the bladder and which is fre 
qucntly the only source of information con 
cermng disease inv olvmg the bladder should 
be more generally employ ed Cy stography is 
not intended to supplant ocular inspection of 
the bladder but to corroborate the cysto 
scopic findings and to ascertain data which 
may not be acquired by means of cystosaipy 
Also when the general condition of the pa 
tient or techmcal difficulties of lostrumenta 
tion preclude cystoscopy cystography alone 
may y leld the desired information ♦ It is par 
ticularly valuable in ascertaimng the extent 
and treatment of neopla«m in recognizing 
diverticula their size and ability to empty, 
and in demonstrating vesical obstruction de 
formity from extrav esical pressure and reflux 
or regurgitation 

/ The first attempt to outline the bladder by 
means of an opaque medium w as made by v on 
Zeissel (1002) who experimented on cadavers 
Kellar (1904 and 1905) distended the bladder 
with air and then made roentgenograms in 
order to portray diverticulum of the bladder 
It remained for Voelcher and von Licbten 
berg (1906) to demonstrate the possibility of 
using colloidal silver suspensions as a cysto 
graphic as well as a pyelographic medium 
Legueu and Papin (19x2) published the first 
complete consideration of cystography and 
were earlv advocates of its diagnostic value 
They claim priority for its use in the diag 
nosis of neoplasm Kelly and Lewis of Balti 

S bm tted f P bl 


more and Zuckerkindl, of Vienna (1913) 
working independently recorded their ob 
servations concerning the value of cysto 
grams in the study of vesical neoplasm In 
1912 we commenced to use cystography as a 
means of determining the nature and extent of 
diverticulum and since then its value has 
been more fullv appreciated and its use ex 
tended to the diagnosis of other v esical lesions 
Legueu and Papin say they were the first to 
observe regurgitation of the contents of the 
bladder into the ureter by means of cystog 
raphy Thomas (1916) emphasized the im 
portance of lateral cystograms in the diag 
Dosis of div erticulum of the bladder Krejs sh-, 
mer ( 1916) presented an excellent 'Hetmled 
description of cy stography together with its 
diagnostic value and limitations He recog 
the importance of examining the patient 
with the fluoro«cope prior to mabng roent 
genogram, and was probably the first to 
note that regurgitation of fluid into the ureter 
may occur m children with normal bladders 
Bumpus(i924) re emphasized thevalueof cys 
tography as an aid in the diagnosis of lesions of 
the bladder Coutts has recently revived in 
terest in the value of cystograms made with 
thepatient in the dorsolateral position asprac 
liced by Lerche, Sgalitzer and Hrgntschak 
and Manon The method has not as yet been 
widely used / 

The opaque medium employed in making 
<^stogram5 has not been standardized Prac 
tically all of the various mediums suggested 
for pyeIOt,raphy have been used Suspensions 
of bismuth subnitrate and banum sulphate 
have been utilized by European workers 
notably Papin Gangelen and Uray 
suggested the possible danger of stone^raj^ 
tion from the retention' ot piirtiCleTof the^e 
«ialts_in the-bl adder although such an occur 
rence has not been reported More 
thepieparations of iodized oil particularly 5 
40 per cent preparation as advocafea y 
Sicard and Forestier hav e gained populan y 
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Iklany urologists continue to use solutions 
of the halogens but the intense burning that 
often follows precludes their use in the in 
flamed bladder A 5 per cent emulsion of silver 
iodide w as suggested by Kelly (1913) This is 
the medium of choice at the Ma>o Clinic, as 
it not only ser\es as an excellent contrast 
medium but as a soothing and antiseptic 
agent 

“Pneumocvstoradiograph\,” or distention 
of the bladder by means of air or gas, is used^ 
considerably abroad, although not generallj 
m this country It is objectionable because of 
the accompanying pain from overdistention, 
the danger of emph> sema of the surrounding 
tissues, and the uncertainty of the outline, 
which must often be distinguished from that 
caused by gas in the bow el The use of oxygen 
perhaps minimizes these objections Never* 
theless, the c>stograms resulting ate not usu- 
ally as satisfactory as those obtained by an 
opaque medium Rosenstem proposes to dis 
tend the space of Retzius with air or gas as 
well as the bladder m order to demonstrate 
more clearly the kind and extent of the vesical 
lesion, thus making the wall of the bladder 
visible The bladder can be filled with opaque 
medium in place of air or gas Pfahler (1919 
and 1924) icMewed fa\oiab\> his experience 
with pneumoc) storadiography m the diag- 
nosis of neoplasm of the bladder 
The technique of making serial cystogtams 
b> distending the bladder ivith opaque med- 
ium and making roentgenograms at different 
angles has for j ears been the method of choice 
It has been used at the ilayo Clinic for the 
last 10 >ears Hinman C1919) and Herbst 
(1924) desenbe a method in which the blad- 
der, after being emptied of urine, is distended 
with opaque medium (15 per cent sodium 
iodide) and a roentgenogram made The blad- 
der IS then emptied of contrast medium b> 
meins of a catheter and air immediately in 
jeeted A second roentgenogram is then made 
This shows retention diierticula sharpl> out 
lined b> the retained contrast fluid, the 
bladder being dark from tbe presence of 
injected air Kretschmer used a modified 
method m which the ureteral catheter is coiled 
in the di\erticulum and the medium injected 
Gas or air is injccte<I into the bladder for con- 


trast medium In 1924 La Rose proposed a 
method of portraying di\ erticulum by using an 
opaque medium of different density The 
bladder is first emptied and then filled with a 
15 per cent solution of sodium iodide, the 
patient is turned from side to side m order to 
fill the di\ erticulum, the excess medium in the 
bladder is withdrawn, and tbe bladder again 
distended with o 5 per cent solution of sodium 
iodide stereoscopic films are then made 
While various radiographic techniques have 
been suggested, the folloNving has gixen satis 
factory results simple roentgenograms of the 
bladder area are made pnor to cystography in 
all cases Three film exposures gi\ e a senes of 
cystograms which aid m the identification of 
legions of the bladder The first two films are 
made with the bladder fully distended with 
5 per cent emulsion of silv er iodide and the 
urethral catheter withdrasvn The patient is 
placed m the reverse Trendelenburg position, 
with the table at an angle of 10 degrees toward 
the foot The Coohdge tube is placed at an 
angle of 5 degrees, wluch makes a total of 15 
degrees inclination tow ard the foot The tube 
IS also tilted at an angle of 8 degrees to each 
side m order to secure lateral exposures, 
similar to making stereoscopic view « The tw 0 
lateral views at opposite angles appear to 
portra> more clearly the position of divertic- 
ula and defects than does a single film in the 
vertical plane When the bladder is emptied 
preparatory to taking the third film no pres 
sure is exerted It is safer to rely on catheteri- 
zation to remove the contents of the bladder 
than on the patient’s efforts In cases of ex- 
tensive intrav esical h) pertrophy of the pros 
tale It may be impossible to empty the blad- 
der completely, a certain amount remaimng 
in the base as a crescent in the third film No 
effort to empty the bladder bv pressure with 
the cone or the hand ov er the sv mphysis pubis 
should be made as this may lead to distortion 
of an otherwise normal cystogram or to the 
empty mg of a div erticulum T he third film is 
made with the bladder empty, the table being 
tilted 10 degrees with a 5 degree angulation of 
the Coohdge tube, making this also an angle 
of 15 degrees This film is made in the antero- 
postenor position without any lateral angula- 
tion of the tube When the legs are supported 
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in the stirrups of the cjstoscopii. table (tilth 
the patient in the usual position for Qsto 
scop\) the combined angulation of 15 de 
grees causes the pubic bones to be thrown for 
ward permitting a much more complete Mett 
of the bladder outline At no time is compres 
Sion made with the cone The first two films 
are exposed 4’-^ seconds the third film 4 
seconds and the film voltage is stepped down 
2 kilovolts a 30 milliampert Coolidge lube is 
U'led The spark gap however maj bend 
justed according to the size of the patient 

As artifacts ma) easilj occur as a result of 
incomplete distention of the bladder with 
opaque*mcdium and through faultv prtpara 
tion of the patient these factors deserve spe 
aal attention in the ehmination of error of in 
terpretation It is extremclj important that 
patients take rcpeatetl enemas prior to report 
mg for c\ stograms In order to distend the 
bladder complete!) the c) tographic medium 
IS in/ected until the patient begins to feel un 
comfortable and expresses a desire to urinate 

NORSUL CasTOCRAMS 

Normal cv stograms are not constant in 
shape and size Thev ma) be circular or ob 
long pvramidal or pear shaped and var) 
from 8 centimeters in length to a size which 
completelv fills the pelvic basin The base 
usual!) appears just above the s>mph>sis 
pubis the greatest dimension being cither m 
the transverse or vertical plane Ihc differ 
ences in the outlines of the female and male 
bladders were earlv recogmzed bj Legucu and 
hi-' associates The charactenstic of all tj^ies 
is the regular outline In infants the bladder 
is corresponding!) larger and appears higher 
in the pelvis 

DUERTICULU I 

Probablv in no other lesion of the bladder 
IS c)stograph) so important as in diverticula 
1 he) ma) ea-ul) be o\ erlooked m examining 
infected or deformed bladders although the) 
are gencrall) diagnosed b) c)Stoscopic et 
amination Furthermore their exact size and 
relation to the bladder and ureter can also be 
ascertained bv this means As the size of the 
orifice of the div erticulum is no indication of 
its capacit) or of its ability to empt), t^stog 


raph\ affords i means of determining the 
size of the diverticulum as well as to w^t a 
tent the div erticulum drams w hen the bladder 
is emptied The nature and size of the diver 
ticulumobviousl) indicates the t)peof treat 
ment required Not only is diverticulum pre 
disposed to chronic infection because of stag 
nation of urine but other diseases inadent to 
obstruction ma) be coexistent Stones are 
found rather frequcntl) in diverticula \\’hen 
present thev are usuall) single and ma) be 
large The) arefrcquentl) dumb bell in shape 
with one end m the diverticulum and the 
other m the bladder Phur occurrence should 
be considered when the original roentgeno 
grim shows a shadow m the bladder area sug 
gestive of stone which cannot be identified b) 
astoscopic examination Neoplasms in di 
verticula arc comparative!) rare The) ma) 
exist in a div erticulum independent of the rest 
of the bladder and m such cases can be recog 
ntzed m the C)Stogram b) an irregular filhof 
defect m the outline of the diverticulum 

C)Stoscop) often reveals orifices in the 
wall of the bladder the exact nature of which 
cannot be determined b) inspection alone 
Prolonged obstruction 10 the neck of theblad 
der as well as non) secondar) to cord lesion 
results in a hone) comb appearance called 
trabcculation An exaggerated degreeof tra 
beculation ma) give rise to cellules Both 
of these conditions can be demonstrated in the 
outline of the cv^togram As the size of the 
onficc IS no indication xs to whether the) are 
cellules or true diverticula their exact nature 
can often be identified onl) b) c)stography 
The differentiation of small diverticula is not 
alna)s<ineasv matter As a general rule the) 
are not of surgical importance and for con 
vcnienct ma) be regarded as large cellules 
rather than true diverticula 

OBSTRUCTIOV OF THE rrECK OF THE 
BLADDER 

C)Stoscopic inspection of the bladder of 
patients suffering from prostatic hypertrop ) 
is often desirable though not always advasab e 
or feasible C) stograms in such cases mi'' 
reveal conditions that modif) the surgica 
procedure Because of the frequent 
rence of diverticulum of the bladder vn 
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Firs 1 and 2 formal c>stognms made at latenil angles 
as indicated m the technique desenbed 
I ig 3 Circular tj^pe of normal cj-stogiam flateral raj) 
Fig 4 Large t>’pe of normal c>-5togram in the female 
the pK 1C basin appears to be filled 
FiR s Small ramidallypc of bladder (female) Cys 
togram with patient in extreme Trendelenburg petition 
tig 6 Dncrticulum m a bladder with lean catheter 
roiled nithin 

Fig , Dis erticulum distended with medium demonstrat 
ing capacit> of ditcrticulutn (same as Figure 6) itotethat 
none of the medium has passed from diverticulum into 


bladder The method of coiling a lead catheter in a di 
verticulum may be of considerable aid in demonstrating 
divwticula in the dome which may be difficult to outhne m 
the c>slogram if diverticulum coiiipletel> empties 

Fig 8 Lead catheter m diverticulum Some of the 
modivim injected into the diverliculum has escaped into 
the bladder The true capacity of diverticulum, uierefore 
not accurately determined 

Fig g Same case as Figure 8 Cystogram illustrating 
la^ capacity of div erticulum and the \ alue of this method 
over that of coiling a lead catheter m the diverticulum 
and attempting to distend it with opaque medium 
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fig 13 Ttg 14 Hg 15 


Fig 10 Irregular outLne of bladder With imootb outline 
of dll erticulura m left bate 

Fig li Same case as in Figure 10 Third plate after 
e&ipt>iDg bladder >ote the smooth outline of Urge diver 
ticulum whicbdoesnot empty There is some residual medi 
urn in bladder which was not completely emptied by catb 
eteruation Note that m Figure 12 the oulbne of the 
bladder partially obscures the outline of the divefticulum 
Fig 12 Unusual outline of bladder with muICi^e diver 
ticula whose combined capaaty is larger than (hat of the 
bladder 


Fig ij Second View with bladder empt> showing three 
huge diverticula in left and right bases which do not empty 
(samecaseasmFigure 22) , 

Fig 24 Large sacculation (sometimes termed rah* 
diverticulum ) in dome suggestive of dnerticulun and 

de6mtcelevationorbasesecoadar> toprostatichj'pertropDV 

(malignant) fvo diverticulum demonstrated on eiplora 

Fig 15 A\er> distinct elevation of the baseoltheblad 

der as the result of extensive intravesical prostatic hyp*r 
troph) 


prostatic hj^pertropb} and the difBcultj of 
recognition by c} stoscop) v> e hat e adopted a 
plan t\ hereby cystograms are made jn all 
cases of prostatic hy^iertrophy before opera 
lion IS considered A study of a great many of 
these cystograms has led to some interesting 
observations As a result of hypertrophy of 
the prostate a filling defect is often visible in 
the base of the cystogram As this deformity 
however is not constant different types of 
obstruction are probably responsible for the 
V anation It has been noted that by pertrophy 
of the prostate which is confined chiefly to the 


urethra may not appear in the cystogram 
as a deformity of the neck of the 
Intravesical prostatic hypertrophy in 
the internal sphincter is elevated but oiha 
wise intact may give nse to considerable de 
fomnty of the base of the bladder characW 
ized by flattemng or distinct elevation 0'^ 
casionally in an extensive intravesical pr^ 
tatic enlargement when the internal sphmcter 
IS not preserved regurgitation of the 
into the urethra may occur The 
cystogram usually shows a distinct 
of the trigone and a variable outline oi 
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Tig 19 Fig 20 Fig 21 


rig 16 Irregular cone shaped bladder with slight elcva Tig 19 Large indistinct filling defect m bladder base due 
tion of base occurring SMth prostatic h>‘pertroph> to a huge prostate 

I ig t, Unusual tj-pe of bladder deforimt> occurnng Tig ao Third view after the bladder has been emptied 
\Mlh prostatic h)-perttoph> giMDg nse to cocked hat by catheter The high 1 > mg crescent shadow appearing in 
appearance This t>'pe of bladder ma> be frequentl) dem nght base as a result of residual medium which could not be 
onstrated in prostatic cases after drainage by unindnelling completely remo%ed by catheter because of the large size of 
urethral catheter Indentations in base probably cotre of the prostate the intravesical portion of which it ap 
pond to extension of lateral lobes into bladder parcnlly outlines (same case as in Figure 19) 

Fig 18 Ficvation of base of bladder with regurgitation Fig 21 Small irregular bladder with multiple cellules 
of medium into posterior urethra as a result of considerable and refluz of medium up the nght ureter secondary to 
intravesical enlargement of the prostate in which the in prostatic hypertrophy small diverticulum in dome indis 
tcrnal sphincter has not remained intact tinctly outlined 

adjacent portion of the urethn Tt should be AMth spasm t\ithout prostatic h>pertroph> 
noted th it apparent dcformit> in the base of Aside from the crescent deformity m the base 
the bladder in the evstogram is but presump \arious irregularities may be noted, an> one 
tuc c\idcncc of prostatic h>pcrtroph> Addi or all of which maj be concomitant ttilh the 
tional data are required for a positue diag- deaation of the base Thej are U) irregu- 
nosis Iant> of the outline of the bladder as a result 

The «;izc of the prostate is not commensu of trabeculation and cellules, (2) diverticula, 
rate with the degree of elevation It has been {3) regurgitation of medium into one or both 
noted that e\tensi\c prostatic hjpertrophj ureters, and (4) localized sacculation 
ma\ cause but little elevation in the base of Sacculation of the wall of the bladder raaj 
the c>«togram, and vice versa Hcvation of produce a distorted outline m the cjstogram 
the ba«e of the bladder is occasional!) poted suggestiv e of div erticulum Sacculationsprob- 
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Fi" Ti" Fig 9 


Fig ai Irregularfillingde/ectinleftbasewallanddotne «T(ensue carcinoma of the internal phmcter and bladder 
nas a result of neoplasm Operation revealed incmrable base 

carcinoma involving approximately half of the bladder Fig j 6 Unusual position of bladder with marled d< 

Fig jj Extensivecarcmomaofthebladderwithirregu formity as a result of di placement and pressure from a 
lar filling defect in left wall and dome Fsploration showed lan,e cy'St originating either from the prostate or semina' 
about one third of bladder to be involved vesicles 

Fi}, J4 Extensive filling defect of baseand domeasthe ligrp Irregular cone shaped bladder with regurgitation 

result of extensiv e carcinoma (inoperable) of medium into postenor urethra a» a result of relaxation of 

Fig 23 Irregular filling defect of base as 9 result of internal sphincter secondary to cord lesion 

ablj result from areas of bulging in the xvall as with adenoma Filling defects in the base 
of atonic bladders and should be borne in or wall of the bhdder as a re ult of seiondarj 
mind m the differential diagnosis of truedi m\ol\ement maj occasional!) occur 
\erticula It has been noted that Axhen de 

fornutj of the bladder occurs as the result of deforaiit\ from neoplasm 

an apparent pouching of its wall the outline Itmav be impossible to make a satisfactorj 
of the c> stogram is regular This is in contra cj stoscopic examination m the presence of a 
distinction to the irregular outline of the tumor in the bladder because of profu e 
bladder so common with diverticula Saccu hiemorrhage intolerance \ esical contraction 
lations or false diverticula ahvajs completel) or deformitj In such cases a c> stogram roa) 
empty themselves reveal the extent and situation of the nw 

Carcinoma of the prostate does not cause plasm and aid in detemutung the 
anj typical deformitj in the bladder outline treatment general!) Generally '"hen t ^ 
As a rule the elevation of the base of theblad filliog defect is extensive and involves most 0 
der IS more diffuse flatter and not so marked the bladder outline, it maj be regarded as n 
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TiR a? Value of cj-stograph) in a case of persistent 
pyuna in a female child of 3 jears Note small irregular 
bladder with regurgitation of medium up both ureters and 
pelvis Bilateral hydronephrosis and hydro ureter as the 
result of congenital atony of the unnary tract 

operable, although a large pedunculated tu 
mor, particular!) of the benign type, may cause 
an immense filling defect, giving a false im 
pression of an inoperable tumor The outline 
of a bladder containing a neoplasm is char 
acterized b) an irregular filling defect at the 
site of the tumor The extent and situation of 
the filling defect v\ill \ar) t\ith the thickness 
and size of the tumor Occasionally the tumor 
IS more extcnsiv e than the deformit) would in 
dicate It should be noted that in some cases 
of hcemorrhage blood clots in the bladder may 
produce filling defects in the c>stogram which 
ma) simulate the deformit) caused by tumor 
The site and extent of tumors involving the 
sphincter ma) be difiicult to determine by 
means of cy sloscopy These can often be more 
accurately ascertained by cystography 

INTLAMJf VTION 

Prolonged inflammation of the bladder, 
such as occurs cecondarv to pyelonephritis or 
renal tuberculosis, may cause marked de 



Fig j 8 Bilateral hydro ureter and hydronephrosis in 
case of man aged 21 with marked unnary infection 


formit) of the bladder outline Thecystogram 
appears small, contracted and irregular, and 
often cone shaped A similar deformity may 
be seen m a cystogram made of a bladder 
which IS being continuously drained by an in- 
dwelling catheter As a result of coincident 
inflammatory changes m the lower part of 
the ureter, regurgitation of the medium up one 
or both ureters may be demonstrated 

EXTRAVESICAL PRESSURE 
Pressure on the bladder from adjacent struc 
tures may be demonstrated in the cystogram 
Cystography may also occasionally be of some 
aid in the recognition of extravesical lesions 
Elevation of the base of the bladder by hyper 
trophy of the prostate has been described 
Tumors of the cervix may cause a similar de 
formity With tumorof the body of theuterus, 
there may be a distinct cleft in the outline of 
the dome of the bladder as the result of pres- 
sure The deformity may cause a filling defect 
similar to that produced by neoplasm As a 
rule, however, the latter is differentiated by 
greater irregularity of the filling defect Cysts 
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!ir 40 1 4 tof;nm of cord blid (i.r occurnne ma>oun 
boy follottiriB in attempt to rcfnir a nina bihU Note 
irrettular outline of bladder rcsulcms tront crllulcs an<l 
trabccuhtion an 1 relluT of medium up ttoth uretera dem 
on^traling bilateral h>dro ureter mJ h)<lroi>ephro te Ihe 
intern'll nhincter i relaxed '•omc medium ma) be sxen 
in the bulbous portion of the pu tenor urxthra 

ari'in^ from the pro-state or seminal atsitic 
mt\ cause rather marked ifisplaccmcnt and 
dcforniity of the bladder outline Similar dis 
pi iccmcnt ma\ result from pert\c«ical ab 
secss The dtforrnitj simulates that of blad 
dcr neoplasm but i*. not as a rule as irrcpular 
as that occurring iMth vesical neoplasm In 
huge inguinal hernias if the scrotal contents 
art- uncertain a cvstograni may be of value 
in excluding or demonstrating hernia of Ihe 
bladder 

REGURGITVTION OR RTFLUN 

The passage of fluid from the bladder into 
the ureters can be demonstrated b\ means of 
cystography Graves and Davidoff innumcr 
ous experiments sought to explain the phe 
nomenon of the regurgitation of vesical con 
tents It IS probable that in normal persons 
the mechanism of the ureterovesical juncture 
IS so regulated that the bladder contents do 
not flow back into the ureter Under patho 


logical changes both local and general this 
mccham-'m is altered and permits commutitci 
tion between the bladder and renal pchi 
This IS illustrated m case of patulous ureters 
resulting from chronic pyogenic and tuber 
culous infections of the urinarv tract In le 
sions of the spinal cord as a result of discave 
or injurv a similar occurrence takes place he 
cause of atony Bladder contents occasionalh 
gam entrance to the ureter as a result of ob 
struction in the region of the vesical neck 
Graves and 0 Conner distinguish between the 
terms regurgitation and reflux ' Kegur 
gitition vienotcs the passage of bladder con 
tents into the ureter or kidney when the blad 
dcr in<l ureteral muscle tone is obvaouslv nor 
mal I o tlu passage of medium mlo the ureter 
by direct continuity due to loss of bladder and 
ureteral muscle tone as a result of the ob 
struction of the neck of the bladder and from 
disease of the spinal cord thc\ give the term 
reflux At present the terms reflux and re 
gurgitatjon are used rather inltrchangcibliC 
either term mdicaliuTjTi continuous communi 
cation between bladder and ureter rCoardless 
of the etiological factor j Because of the fre 
quenl occurrence of urcterectasis with infec 
tion and py clectasis with n gurgitation of \csi 
cal contents m inf ints, a cv stogram is of con 
siderable importance in determining the actual 
condition of lha.urin_arj_ tract it is indicited 
m all casts of persistent p\ urn in infants not 
controlled by medical measures / 

CORD DLVDDCR 

Disease or injury of the spinal cord fre 
qucntlv results m lesions of the bladder re 
quiring the aid of the urologist Occasional!' 
the lesion may be the first manifestation of the 
disease and cvstoscopy mav gn c the first due 
to the disorder Cystography is often of aid 
in establishing the diagnosis The. changes in 
the cv stogram incident to the disease arc con 
SI tent and arc characterized by the outline 
of a large irregular bladder, relaxation of the 
internal sphincter as indicated bv rcgurgih 
lion of medium into the posterior urethra and 

frequently bv regurgitation of medium up one 

or both ureters On account of rclavabon o 
the internal sphincter and regurgitation in « 
the posterior urethra there is frequent!' 
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triangular shaped extension from the median 
base of the bladder outline into the urethra 
for a distance of i to 2 centimeters with its 
apex in the urethra fTigs i to 30) 

SUMMARY 

Cxstography is not intended to replace 
ocular inspection of the bladder but to corrob 
orate c\ stoscopic findings It maj be of con 
siderable \ alue in ascertaining the presence of 
bladder lesions when the general condition of 
the patient or technical difficulties preclude 
c>stoscopy Cystography affords a means 
whereby dnerticulum of the bladder is recog 
mzed and also furnishes information as to the 
capacity and ability of the bladder to empty 

In cases of \esical neoplasm cjstograph\ 
ma> portraj the site and extent of the malig 
nanC) and determine the adiisabihty of opera- 
tive procedure 

I esions of the bladder secondary to cord 
changes may be recognized by charactenstic 
\ anations in outline together with evidence of 
regurgitation of medium into the ureter and 
urelhn Various deformities of the bladder 
occurring with h>pertroph> of the prostate 
have been noted 

The importance of cystograph) m infants 
with persistent pyuria is emphasized because 
of Its value m determining the presence of 
aton> of the urinary tract with resultant ure 
tcrcctasis and pj eleclasis Deformity of the 
bladder from extravesical pressure may be 
recognized m the c>stogram, the outline of 
which IS usudllv regular in contrast to the more 
itiegular filling defect caused by neoplasm 

A satisfactory technique for making c>sto 
grams is described 
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CLINICAL SURGERY 


FRO^r TIIE CLINIC OF SIR BERKELEY MOYNIIIAN 

PARTIAL GASTRECTOMY FOR GASTRIC ULCER 

Bv DIGBY CIIAMBERtATN ( ii M F R C S Leeds Lsclasd 

The Ccnerat Infiniunr at Lee^s 


W HEN e the de»!.\tabib.ty of 

performing a partial resection of the 
stomach for ulcer is being considered, if 
■v\e regard it from the purely statistical point of 
\ie\v completelv ignoring the greater comfort and 
the more certain relief of symptoms which follow 
this operation, we find that it is \inquestionaU> 
the treatment of election The dangers of per- 
foration of the ulcer or haimorrhage from one of 
Us suppl>ing tesscls ma> be disregarded, as the> 
can be minimized, if not completel> overcome, 
by almost all the other operations which have 
been described The complication of malignant 
disease, which can be dealt with effectuelj onl\ 
b> this operation provides figures which are a 
certain guide The incidence of carcinoma in 
neglected ulcers of the stomach has been variousl) 
estimated, but if we accept the conservative 
figure of 9 5 per cent, which is the outcome of a 
detailed examination of 216 consecutiv* casc» a* 
Leeds, we see that one person out of ever> ten 
who has a gastric ulcer is doomed to die from 
carcinoma of the stomach The mortalit> for 
partial gastrectomv as I am about to describe 
it has been about 3 per cent during the last 10 
vears, so that the non operative mo tahty is 
three times as great as the operative An opera 
tne mortahtj of this size can be attained onlj 
bv the utmost attention to detail during the 
operation and careful pre operative and post 
operative treatment 

COMPLlCVTIONS 

Reports have been made from time to time of 
leakage from the suture line, in most cases from 
the cut end of the duodenum with the produc- 
tion of a general peritonitis In one case, where 
a cholec>'Steclom> had been performed at the 
same lime, I have seen an obstruction to the 
iransv erse colon bj the pre anastomotic part of 
the jejunum, the postanaslomotic part having 


become adherent to the gall bladder fossa 
Anastomotic ulcers have been reported in rare 
cases, but if the operation is regarded merely as 
an incident m the treatment of gastric ulcer and 
not as a panacea for the future, this complication 
IS not hkelj to be encountered It mav be that 
postoperative bleeding from the suture line is a 
potent causative factor, as the raw area, which 
must be left exposed to the action of the gastric 
scaetions, may be the starling point of an ulcer 
which may not call attention to itself for weeks 
or months Actually we have never had a case of 
anastomotic ulcer following partial gastrectomv 
for gastric ulcer, the only cases which have 
occurred here have been after resection of the 
stomach for ulcerat^oii at the site 0! a previous 
gastro enterostomy opening 

OPERATIVE TREATilEST 

It has been the custom to keep the patient in 
hospital for a week or 10 days before operation, 
so that he may become accustomed to his new 
surroundings and have a complete radiological 
and chemical investigation done During this 
time any focus of infection which may be present 
IS dealt with, particular attention being directed 
to the mouth where carious teeth are extracted 
and any septic cavities are rendered aseptic and 
filled 

As many of these patients are ansemic and 
somewhat emaciated, blood transfusion on one 
or more occasions, according to the general condi 
tion, IS employed A 5 per cent solution of 
gluco^se IS giv en bv the rectum or by the mouth if 
it on be tolerated, until 15 or 20 pints have been 
absorbed Sugar may appear in the unne, so 
that the presence of diabetes is to be eliminated 
before the administration of glucose is begun 
In some cases the patient is sent to a convalescent 
home or to the seaside for 2 or 3 weeks before 
the operation is undertaken Artificial sunlight 
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baths have also been used pre operatively in 
many cases 

While in hospital he is kept on a light but 
nutritious diet until the evening before operation 
when a purge of castor oil is given to be follow^ 
by an enema on the following morning Stomach 
washes are not used etcept m the occa«ional case 
m which there is complete retention and putre 
faction is going on as they usually upset the 
patient considerably The skin is prepared lor 
operation over an area extending from the nipples 
to the thighs a 3 per cent solution of picric acid 
in spirit being used as a final application after 
which a sterile sheet is fastened round the 
patient Finally before leaving the ward for the 
operating theater the patient is given an mjec 
tion of morphia 1/6 gram and scopolamme 1/200 
gram 

THE AN-ESTIIEIIC 

Ana;sthesia is produced by gas and oxygen 
admmistered through a Boyles apparatus A 
little ether is added while the abdomen is being 
opened and closed but the amount used rarely 
exceeds i to 2 ounces In cases in which there is 
some degree of bronchitis atropine i/ioo gram 
has been found to be advantageous and may be 
substituted for scopolamme m the preliminary 
injection 



Fig j C rear omentum being detached from the greater 
curvature of the stomach 


THE OPERAnOV 

The abdominal wall is prepared as in the pre 
operative preparation except that the final appli 
cation IS Harrington s solution m this case The 
sheets are then adjusted It has been found less 
trying to the eyes of the operator if the sheets are 
green A red square is put on the instrument 
tray at the foot of the patient on which soiled 
instruments may be placed Once an instrument 
IS on the red square it is not touched except to be 
taken away and restenlized 

The abdomen is opened by a paramedian in 
cision extending from the costal margin to just 
below the umbilicus the rectus muscle being 
displaced outward Every bleeding point is 
cbpped with artery forceps and ligatured with 
fine catgut before the pentoneum is incised 
some of the muscular branches may retract into 
the rectus and can be controlled only by a stitch 
As soon as the rectus sheath is reached tetra 
cloths are applied to the edges of the wound 
gnppmg the tetra the sheet, and between them 
the skin so that the skin is not punctured The 
tetra is. folded back over the forceps which aw 
thus hidden and prevented from getting entangled 
with ligatures during the subsequent course ol 
the operation The peritoneum is then picked 
up and opened 

We examine the stomach visually and 
palpation starting at the cesophageal opening 
and working along the lesser curvature The re 
of the abdominal viscera are palpated to excw 
coexisting disease andthecxcumisdeliveredou 
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Fir 4 Serous stitch inserted Stomach ready for 
removal 


of the lotver end of the wound and the appendix 
IS crushed and renio\ ed 
To make th(, stomach more accessible and to 
prevent it from retracting after it has been 
divided, a large flat swab is packed into the 
abdomen in the following vva> The stomach is 
drawn out of the wound to the right as far as 
possible, the left side of the abdominal incision is 
held up by an assistant, and the flat swab is 
packed down between the two so as to hold the 
stomach over to the right (Fig i) 

A piece 0! the lesser omentum abo\ e the first 
part of the duodenum is selected and divided 
between ligatures A finger is passed through 
this opening, behind the duodenum to the great 
omentum, where an avascular space is opened 
out and a clip passed through it on to the tip of 
the finger The clip is passed deep to the duo 
denum and through the opening in the lesser 
omentum, keeping m contact with the finger the 
whole time One blade of a Pa> r clamp is seized 
bj the clip which is then drawn through behind 
the duodenum, when the clamp can be lightened 
A eccond Pa>T clamp is passed close to the first 
one and the duodenum divided between the two 
The cut ends are sterilized bv applving to Ibein 
pure carbolic acid or heat from the actual caulerj 
As a modification of this the following plan 
has been adopted rcccnlK A start is made b> 
picking up a piece of the great omentum about 
the middle of the greater curvature and dividing 
It between ligatures (Fig 2) This division is 



carried along to the nght to the duodenum and 
then a piece of the lesser omentum at the upper 
border of the duodenum is similarly divided 
between ligatures Clamps can be applied and 
the duodenum divided as already described 
(Fig 3) By approaching the duodenum in this 
way, we obtain much freer access, and the 
blade of the clamp which lies deep to the duo- 
denum, can be passed under direct vision 

The great omentum is next detached from the 
greater curvature of the stomach It is punctured 
by an aneurism needle guided by the finger, a 
double ligature is drawn through, tied, and the 
omentum is divided between the ligatures This 
division IS earned up beyond the ulcer and the 
lesser curvature is similarly dealt with, great care 
being taken to ligate the coronary artery se 
curely When this vessel, which acts as an 
anchor, is divided, the stomach can be delivered 
more completely from its bed 

At Ibis stage, the cut end of the duodenum is 
closed A continuous thread suture is put into 
the duodenum over the Payr clamp, which is 
then withdrawn and the crushed end mvagmated 
The stitch is carried back to the starting point 
and lied It is usually possible to bury this 
closed end m the peritoneum cov ermg the anterior 
surface of the pancreas 

A clamp is now applied to the stomach abov e 
the ulcer, and the first loop of the jejunum is 
identified This is brought straight from the 
duodenojejunal flexure across the transverse 
colon close to the splenic flexure and directed 
across the abdomen from left to nght parallel to 
the stomach clamp and a clamp is applied to it 
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The distance from the duodenojejunal flerure to 
the proximal part of the anastomosis la about 4 
inches Everything except the stomach and this 
small piece of the jejunum should be inside the 
abdomen and protected by mackintosh cloths 
It IS a rule to which there is no exception that 
only that part of the gastro mtestma) tract 
which IS bein^ operated on should be visible ami 
by adhering to this rule loss of heat and moisture 
from the viscera and therefore shock are reduced 
to a minimum 

All suturing is done with chromiciwl catgut 
its size being 000000 It is used in an intestinal 
needle curved to an arc of of a circle and hav 
mg a spring eye Starting at the greater curva 
ture we insert a continuous stitch to join the 
peritoneum on the oppo ed sides of the stomach 
and jejunum ^Fig 4) 

The stomach is held up by the assistant and a 
cut IS made through the serous and muscular 
coats on both sides H mch or J4 mch from the 
clamp This incision must be well away from 
the clamp particularh on the anterior surface 
of the stomach as the cut end of the stomach 
tends to retract into the clamp A <econd clamp 
IS applied to the stomach close to and distal to 
the first one and before being completeh closed 
IS worked along to he just <listal to the sero 
muscular incision, in such a way that it empties 
the lumen between the clamps of its contents 
The mucous membrane is next ilividcd with 
scissors along the line of the seromuscular cut 
any contents of the stomach which are present 
being mopped up and the stomach is remove<f 
incision is made into the peritoneum of the 
jejunum equal in length to the cut end of the 
stomach and the mutous membrane oval m 
shape which bulges through this cut is removed 
with the scissors Again starting at the greater 
curvature we insert a continuous catgut suture 
taking up the mucous membrane and muscle, 
right round the circumference of the stomach 
This suture is simply a running stitch except at 
the ends where one or two Connell stitches are 
employed to turn the corner It is belter that 
the mucous membrane should show between the 
stitches as htemostasis is thereby insured This 
stitch is then tied off at its starling point In 
order to facilitate the insertion of this stitch the 
following plan has been adopted The assistant 
holds a closed pair of artery forceps in his right 
hand and a thread holder m his left hand with 
this latter he grasps the stitch as soon as it has 
been drawn tight while the forceps are held on 
the suture line immediately behind the stitch 
which IS bemg inserted in order to guide it 


accurately into position In thi way the stitch 
as It is being drawn tight is prevented from 
picking up a piece of mucous membrane at a dis 
tance This pfan is used only while the posterior 
layer of stitches is bemg inserted When the 
anterior surface of the stomach is being stitched 
to the jejunum it is essential that the needle 
should not pick up the posterior suture line and 
to prevent this the flat blade of a pair of scissors 
IS laid on this suture line and held by the assist 
ant in such a way as to protect it Tour or five 
retracting stitches are put into the suture line 
before the clamps are removed as otherui e the 
stomach tends to retract to a place where it b 
not accessible The clamps arc then removed 
alt swabs which have been used thrown avva\ and 
gloves which may have become infected from 
the mucous membrane changed 

rhe peritoneal stitch is picked up and run 
from the lesser to the greater curvature of the 
stomach where it is tied off to its commence 
ment It will be found that large vessel at the 
two curvatures course toward the suture line 
and It IS betlir to mike certain that they are 
occluded by underrunning them with a stitch 
The suture line is moected and if necessary 
reinforced at one or two places bv an additional 
stitch The rclracimg stitches are cut out and 
the flat svv ab w hich was put up against the spleen 
at the beginning of the operation is taken out 
when It will be found that the stomach retracts 
almost out of sight under the nbs (Fig 5) 
Finally belore the abdomen is closed the great 
omentum is folded up m such a wav that it 
covers the suture line and prevents it from 
adhering to the anterior abdominal wall 

In some ca«cs the ojierition is complicated hv 
the fact that the ulcer is adherent to surroundin 
structures, frequently the pancreas when it must 
be separated from that organ with a scalpel No 
danger is to be feared from leaving this ra\ area 
of pancreas as it is fibrosed and pancreatic juiec 
will not escape from it but to prevent adhesions 
It IS better it possibie to cover it over wain a 
neighbouring piece of peritoneum or fat Before 
the abdomen is closed, about half a pint of norma 
saline solution may be left in the peritonw 
cavitv from which the solution will be rap'd!' 
absorbed 

The abdomen is closed in layers a continuous 
catgut stitch being used for the peritoneum m 
terrupled catgut stitches for the anterior shea 
of the rectus and silkworm gut sutures ^hroug 
the skm, superficial fit and the anterior shea 
of the rectus W hen the tetra cloths are rerovea 
that is when the peritoneum has been vtos 
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the skin should be recleaned with pink spirit 
Iinall>, the skin edges are approximated b\ 
means of Michel clips and a sterile dressing is 
applied 

In order to save time, two theaters are used, 
an assistant opening and closing the abdomen in 
one, while the surgeon carries out the inlra 
abdominal part of the operation in the other 
The surgeon does not leave a ca'^e until the pen 
toneum is closed, so that there can be no chance 
of a swab being left behind 

The patient is wheeled back to the ward, and 
as soon as the effects of the anxsthetic have 
passed off, he is put up into Fowler’s position 
Glucose IS administered b> continuous rectal 
infusion and in bad cases a further transfusion 
of blood IS giv en 


Feeding is commenced on the following day by 
giving small frequent sterile drinks, which are 
gradually increased in amount Milk pudding is 
given on the seventh day and chicken on the 
tenth The patients are allowed to get up after 
^ weeks, but should be warned that for a time at 
least, it is essential that thev should exercise a 
certain amount of care in their diet On leaving 
the hospital they are given a chart suggesting on 
broad lines, what should be taken In addition, 
smoking IS forbidden and alkalis are taken before 
meals for 6 months 

As to the efficacy of the operation, I cannot do 
better than to quote a patient whom I saw 
recently, 2 years after his stomach had been 
removed, and who, on being questioned said that 
he felt as if he could digest a brick 
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FROM THE SIRGICIL ClIMC OF CUi S HOSPITAL 

CHOLEC\ STECTOAI\ 

Hi R P RO\\L\\DS OBE MS (Vo\p) FRCS (Psc) Lovdon Encuvd 


rcKnio 

IVDICVTIONS rOR OPtRATION 

T he chief indications for cholec>i>leclomy 
are irreparable wounds and injuries or 
diseases of the gall bladder and its ducts in 
ca«es in which the common bile duct is healthy 
and patent The foUowingare the most important 
of the«e di'iea<es Acute chronic and recurrent 
cholec\sliiis especiallv when associated with gall 
stones gangrene perforation with or without 
choleliihia is emp%cnia h\drops or mucous 
fistula of the gall bladder due to obstruction of the 
c\ Stic duct b\ stone kinL or stricture papilloma 
or carcinoma of the gall bladder Noixmlus of the 
gallbladder andbiliar\ fistula orchronic jaundice 
duetoiinivingofihe common bile duct following 
chuIec\sto lomy 

It IS not wise especially for a surgeon without 
pecial experience to undertake this operation 
when the patient is sery ill old or feeble or 
when the mechanical difficulties of the operation 
are great Cholecystostomy i$ «afer under such 
circumstances Secondary cholecystectomy can 
be performed under more la\ arable arcum 
stances if the s\mptoms recur Neither should 
cholecystectomy be attempted when there is 
jaundice of some weeks duration with conse 
quent risk of hsemorrhage unless the normal 
coag;u!alion time has been restored b\ treatment 
nor when there is cholangitis Cholecystectomy 
should ne%er be performed unless it is certain that 
the common bile duct is patent 

P\NCERS and possible COStPLlCXTlONS 
An accurate knowledge of the normal and ab 
normal anatomy of the biliars apparatus is essen 
tial to all surgeons who undertake operations on 
these intricate parts (Fig i) E R Fbnt (i) has 
drawn attention to abnormalities of the bile ducts 
and assoaated blood a essels and has ngblly laid 
stress upon their surgical significance The 
arrangements of the xcssels and duds gi\en as 
normal in the textbooks was found in only 69 out 
of 200 con^ecutiv e dissections Lack of knowledge 
of abnormalities and want of care in exposing the 
ducts mav lead to secere haemorrhage or to gra\e 
injunes of the ducts dunng the operation of 
cholecystectomy The occasional presence of the 


right hepatic or cystic artery in front instead of 
behind or to the left of the common hepatic or 
common bile duct may lead to trouble An ac 
cessory right hepatic duct which is present id 
about one seventh of the cases, is very liable to be 
divided and if this accident is not recognized the 
escape of bile into the peritoneum may lead to 
death espeaally if the abdomen has been closed 
without drainage 

Abnormalities of the cystic duct have often led 
to error This duct may be absent (Walton j) 
unduly short or abnormally inserted into the 
common bile duct behind or on the left side of 
the latter it commonly runs parallel to the com 
mon bife duct and js adherent to it for some di 
tance before actually opening into it In about 
one «cvenlh of Flint s dissections the cvstic duct 
opened into the rctroduodenal part 0! the bile 
duct so that thercwasnocommon bile duct above 
the duodenum 

The pelvis of the gall bladder often enlarges and 
extends in front or behind the common bile duct 
to which It may be intimately adherent so that 
the latter may be mistaken for the cystic duct 
and divided 

PRZPVRVTION OP TIIE PXTIENT 

Except in urgent cases the patient is kept at 
rest and prepared for 2 days before the operation 
An apenent is given not later than 24 hour 
followed if necessary by an enema not later than 
8 hours before the operation The mouth u 
carefully cleansed and if necessary the operauon 
IS deferred until all signs of oral sepsis have been 
ebminated It is particularly important to do *0 
if there is any indication of recent acute septic 
infection of the nose or throat on account of the 
danger of pneumonia supervening If thecloltiEg 
time of the blood is above normal becaurf 0 
obstructive jaundice I inject intravenou fi 5 
cubic centimeters of a 10 per cent stenle solution 
of calcium chlonde (2) once a dav for 2 or 3 oa\ 
before the operation If there is any indication 
defiaency oftheliverfunction carbohydrates^ 
water are freely administered bv the mouth an 
5 per cent solution of glucose is given by 
rectum 
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Tig X Analom> of the biliary apparatus Stones arc 
shown in Uie cvstic duct common bile duct, and ampulla 
of Vater The pancreatic duct of Wirsung and the acces 
5or> duct of Santorini are shown the latter opening 
«epatately into the duodenum 

The dav before the operation the shm of the 
abdomen is shaved, a tsarm bath is given and, 
bter, the abdomen is painted with tincture of 
iodine, no compress is applied The skm is again 
painted with iodine when the patient is on the 
operating table 

OPER VTION 

In order to render the parts more accessible, 
the bridge or cushion is raised under the patient’s 
back at the level of the liver This brings the 
common duct two or three inches nearer to the 
surface, and also lends to open out the costal 
angle and displace the intestines downward away 
from the liv er The patient s head is rat'ed and 
his thighs somewhat flexed to relax the recti 
I bclie\ e that Kochcr’s incision is the best for 
this operation (Fig 3) It starts 3ust below the 
lip of the ensiform cartilage and runs obhquel> 
downward and to the right, 114 inches below the 
cohtal margin It dc'^cends a little toward its 
outer end and complclcU dundcs both the muscu 
hr tibcrs and the fibrous sheath of the right rectus 
mu'^clc Culling across the rectus sheath gives far 
liclltr access than vertical slitting If nccessaiy 
the incision maj be prolonged slightly mto the 
muscular fibers of the external oblique without 
divading an\ of the intercostal ncra cs This giv cs 





Tig 7 A Common bile duct clamped with abnormal 
c>suc aricr> B I>jvision of common hepatic duct with 
parallcladherentcjsticduct C Traction causing danger 
ous looping of common bile duct D Hartmann pouch or 
pelvis of full gall bladder adherent to the common duct 
(After A J \taIton ) 



fig 3 Kocher s mcision A. All the fibers of the right 
rectus but no important nerves are divided although the 
tnasion ina> be prolonged across the linea alba and out 
ward mto the eaternal oblique muscle 

a direct and w onderful v lew , almost abolishes the 
need of retractors, and the lower edge of the inci 
Sion keeps the intestines from prolapsing Her- 
nia IS xerv rare after this incision, even when 
drainage has to be adopted (Fig 4) 

Everj bleeding \essel is immediateU tied with 
fine catgut and the trans\ ersalis and peritoneum 
are mased freel> The falciform ligament is also 
clamped and dl\^dcd if necessar> The abdomen 
IS rapidly explored unless there is some contra- 
indication, and the whole biliary apparatus is 
alwavs carefully examined, for it is vital to deter- 
mine if the common bile duct is normal, to see if its 
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first part above the duodenum is dilated or not be folloKid from the gill bJ iddcr to its junction 

and to palpate its second and third parts the with the common bile and common hepatic ducts 

head of the pancreas and the duodenal papilla for which must be clearK displaved Tor this pa 
Slone induration or growth iicnce and a good light are cs cntial \Vhent^e 

If the disease is limited to the gall bladder and c>s(ic <luct has been carcfullv dissected out of its 

removal of the gall bladder is considercil neccs bed it is tied with catgut nuout a cjuarter of an 

sarj after due deliberation the liver is displaced inch from its termination and divided behveen 
downward and rotated if possible Agauzepack the ligature and a firm long handled curved 
IS placed above and behind it if necessary to clamp which prevents leaking from the gall 

retain it in this advantageous position A drj blidder and is u eful for gentle traction The 

gau 7 e roll is carefull> packed into the nght kid c>stic arterj and vein are similarl) isolated tied 
ne\ pouch and a large aseptic pad with tape at and divided as the> pass forward usuallv between 

tached is fixed at the inner part of the wound the cystic duct and the liver The greatest care is 

to protect the stomach and duodenum When the necessary to avoid clamping or wounding tte 
gall bladder has been carefully freed from ad common hepatic duct its right tributary or an 
hesions to the omentum colon or duodenum its accessory right hepatic duct It is all too easy to 
fundus (and often its dilated prolapsed pelvis injure these particularly if tbcgall Waddensdvs- 
also) IS seized with forceps anddrawn forward by tended or folded at its neck and the connective 
an assistant while the surgeonexposes the cystic tissues m the portal fissure inflamed cedematous 
duct by incising the peritoneal fold extending or indurated This danger is increased n tW 
from the gall bladder to the front margin of the cystic artery is not well secured but is 
foramen of \\ inslovv When the gall bladder is divided and allowed to retract and bleed m m 
large distended and folded downward awkward depth of the wound (Tigs 2 and $) , 

ly at the neck it i» first emptied with a trocar The gall bladder is now p 

and cannula, and the opening is carefully closed liver from behind forward by blunt dissc * 
by clamping with the finger The peritoneal covering is sa 

Careful blunt dissection soon displays the duct as far as possible until the «epaTat)on vs ri > 
and, to avoid any chance 0/ error, the duct must compJete<f It rs then so divided with scissor 
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Tig 5 Cbolccj stcctom> The cjstic duct has been 
tied and clamped The gall bladder is held up with forceps 


Tig 6 Cholecv stettom> The operation completed b> 
suture of thepentoneumo\er the raw surface of the li'er 


the edges can be sewn together to cover the raw 
sutJaceof theUver Thts arrests heemorrhage from 
the hver and minimizes adhesions Occasionan>, 
when there are very dense adhesions about the 
neck of the gall bladder, it maj be safer to sepa 
rate it from before backward, but as a rule this is 
more tedious and causes more bleeding Rarel> it 
IS safer to open the bladder along its inferior sur 
face and to trace its mucous membrane back to 
the c>stic duct 

The stump of the cjslic duct is buried and the 
raw surface of the li\ er cov ered b> sew mg flaps of 
the peritoneum over them (Fig 6) Unless all 
oozing has been stopped, it is ^Mse to dram the 
wound at its outer angle with a small short, ‘Kift 
rubber tube for 36 hours 

The bridge is let down and the parietal wound 
IS accuratcl> closed in lajers as follows 
A continuous suture of No 2 formalized catgut 
IS begun at the inner angle of the wound and, 
picking up the peritoneum, aponeurosis and the 
deeper half of the rectus muscle, it is continued to 
the outer angle of the wound, then, picking up the 
anterior aponeurosis and the anterior fibers of the 
rectus. It IS earned back to the inner end of the 
wound and tied there Three or four mattress 


supporting sutures of No 2 catgut are then placed 
in the rectus sheath and muscle The skin is closed 
with a continuous suture offine linen thread The 
rubber tube is sew-n to the skin at the outer angle 
of the wound 

AFTER TRE VTUENT 

If all goes well, the drainage tube is removed 
at the end of 36 hours As a rule the wound needs 
no further attention until the stitches are removed 
at the end of a week The patient is encouraged 
to move about in bed from the beginning, often 
sitting up during the day, in an oblique position, 
and Ijing down at night, on one side or the other 
change of position and movements are insisted 
upon, as are breathing exerases Espeaal care is 
taken to see that the bandages are never tight 
across the lower part of the chest As a rule the 
patient is allowed out of bed, and to stand and 
walk a little, on the fourth or fifth daj and is 
generall> able to leave the Hospital or Nursing 
Horae after 2 or 3 w eeks He is advised to take a 
holiday of a month or six weeks, with graduallv 
increasing exercise, at the end of which time he 
should be fit to return to work and his normal 
mode of life 
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Gentle ejera-^ (espeaaU% ino\einents of the 
trunk in all directions) are encouraged from the 
beginning with the idea of presenting stiffne»s 
from adhesions in the right flank. Occa lonall} 
adhe'jonjscau-etroublebj engaging the duodenum 
or psionb tbua cau ing partial pslonc obstruc 
tion but much can be done to a\oid this comph 
cation b% carefullj cosenng the defect on the 
under surface of the Iiscr bj 'ewing the perito- 
neum a indicated in ngure 6 orbs u.ingdap»of 
great omentum to co\cr this area 


Patients do remarkabh well after choices «tec 
tom^ and are pecuharls free from the recunence 
of Symptoms which commonls follows chole 
cs-stostoms rhe mortalits of the operation u 
from I to 2 per cent 
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VLASllC RLCONSl RUCTION 01' IHE AXILLA IN IHE OPERATION 
rOR CANCER or THE BREAST 

Report or Tiit Author’s First riETV Cases’ 

IK WII I TAM T COUGHLIV M D St ATissouri 


riAHE greatest advance that has been made 
I m the treatment of cancer of the breast is 
^ due to William S Halsted We might con 
trast the prognosis of breast cancer surgery be 
fore and since his publication of 1894 just as is 
sometimes done of surgerj before and since 
Pasteur 

In prt Halsted da>s recurrence of the cuncer 
was the rule, now it is rather the exception “The 
j ounger Gross did not save one in his first hun- 
dred cases, Sands had never saved one, and 
Agneu believed that the operation aluajs short 
ened life ’’ Velpeau had recorded 170 cases and 
onlv 7 of them lived more than 5 jears Billroth 
acknowledged 85 per cent recurrence, Bergman 
SI per cent, and the results of all of the other 
celebrated German surgeons Ia> somewhere be 
tween these figures 

Now b> recurrence is meant return of the 
carcinoma in the scar or in the field of operation 
Billroth thought that if no nodule could be pal- 
pated at the end of a jear the case was cured, but 
Volkmann thought that none should be pro 
nounced cured until after 3 >ears’ freedom from 
recurrence I wonder how many of those who 
rcaa this would he walling to pronounce any of his 
former patients cured' that is, certain never to 
die as a consequence of that cancer long since 
removed 

Volkmann advised the removal of the axiUarj 
glands when these were palpablj involved but to 
Kuestcr belongs the credit of being the first to 
advocate their removal in all cases-~whether they 
w cre palpably inv olv cd or not Kuester also had 
Tvmovcd both pcctorali* in the worst cases (38 
with 13 recurrences) He advised going vvidc of 
the cancer, and he advocated removal of the 
fasen covering the pectoral muscles m all cases — 
he had found cancer cells spreading out over the 
surface (a Ijmph space?) and infiltrating the fas- 
cia and even the muscle 

Ihc name of Heidenham is one that we should 
respect as much as, if not more than that of Hal 
sled I’olkmann or Xucster 

Working m Kuester s clinic Heidenham was 
struck bj the cxtraordinarv ftequenev of lecur- 
rtnet after operations for cancer of the breast 
Investigating he found that the poor results were 

• RftAil befort the Western SucgKal Vssacu 


not confined to the clmic of Kuester 
lished results gave the combined average for the 
German surgeons as “freedom from recurrence 
after 3 years only 17 2 per cent ” 

Heidenham was the first to insist that recur 
fence meant inefficient operation He made a 
microscopic study of sections from the cut sur 
faces of 18 breasts removed bv Kuester and was 
able correctly to forecast recurrence before this 
look place, m those cases in which the cut edge 
showed cancer infiltration 
Halsted insisted that recurrence m the scar 
must be the result of poor surgery although no 
one could be blamed if recurrence took place in 
the skin nearby Whlly Mey er published his meth 
od very shortly after that of Halsted appeared 
He advocated the removal of both pectoral mus 
cles, and gave credit for the idea to Gerster (1885) 
Halsted advocated the removal of the sternal 
part of the pectorabs major, working from within 
outward and doing the axilla last Mev cr advised 
first cleaning out the axilla and then removing 
the breast Therefore it will be seen that now 
when we do the “complete Halsted” we do 
“Willy ^lever’s operation ” 

For comparison one should refer to the present 
status of the surgery of carcinoma of the breast 
I think the recent publication of the conclusions 
of the Committee on Cancer of the British 
Ministry of Health will just about tell the story 
for surgerv the world over 
“The average expectation of life for a woman 
with cancer of the breast, without operation, is 
3 25 years Those operated upon mav be classed 
average and best cases The average person 
comes for treatment more than i year after dis- 
covery of the lump, the average duration of life is 
5 74 years Even in these the expectation of life 
has been more than doubled ” 

The best have no glandular or skin involve 
ment and of those 85 per cent remain free from 
recurrence after 10 years 
Still our results arc not perfect, and we must 
constantly try to better them Early diagnosis 
and still earlier removoil must be our aim We 
should insist on one short and simple answer to 
the question “How do you make a diagnosis of 
early cancer of the breast?” and that answer 

iOQ»tnaIutl> MinnfSota October ij igj6 
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1 -iK t The incision used b> thenuthornheniheonginal 
tumor IS situated in the breast as in the ordinar} case 
The arm is abducted and the upper trans%erse mci lOo 
reaches from the middle of the clancle to the posterior 
axillary line crossiOa the a ilia keeping astay about i inch 
from the arm 

should be B\ earh r mo\al of the lump and 
Its microscopic examination 

As an interne U fell to my lot to dress certain 
cases on which the HaUted operation had been 
done The space bridged b> loose and ba^y skin 
reaching from the chest wall to the shoulder and 
arm never failed to become mfected and suffenng 
and disability were the rule Many have been the 
expedients tried in order to get this skin to lie 
close agamst the vessels throughout their course 
and to prevent the formation of dead space 
especially when the arm was abducted None of 
the accepted incisions has ever allowed this to be 
done successfully 

Icou have noticed how the tailor m fitting you 
uses two flaps to draw the cloth close into the 
axilla — ^if we tan fashion our flaps somewhat on 
his lines our problem is solved 

The author has been using the method here 
described and advocated since 1910 In a previ 
pus communication the method was published 



I ig i The skin flaps are reflected The blade of the 
Lnife should be turned away from the skm (the artist has 
made a misUke) cutting parallel with the skin and not 
more than a quarter of an inch away from it The sun i> 
reflected to beyond the opposite parasternal line alrfvt 
the claxicle well out onto the shoulder beyond the w't 
incision «od back to the posterior axillary line on the sai« 
side The bleeding is controlled by hot wet towels packed 
ID as ooe goes along 

and the cases reported and now after having 
used the method m over 50 cases the results are 
pubhshed in order that the method may be gi'«h 
a trial if it is considered worthy, perhaps by tho e 
having a wider experience 

Usuallv there is too much skm remaining out 
toward the axilla If there is anything in Hand 
lev s theory of the spread of caranoma the 
presence of the strip extending from breast to axilla 

IS a menace Rodman must have believed this 
The incision from mid clavicle to posterior 
axillary line or bey ond follows a straight 
it crosses the base of the axilla it is not more Ina 
I inch from the arm as this hes alongside the 
body The posterior flap is grasped at its 'P 
(which should be rounded and drawn ham up 
toward the clavicle, the higher the better) an 
fastened there No room is left for a dram m 
formx under the flap If this flap heaL where 
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1 ig 3 After cutting through both muscles close to 
their insertion and reflecting them medially we dissect the 
aulla from above doivnward and then all of the mass con 
sisting of the sUn breast both muscles, fat glands and 
fascia IS reflected tn hlo< 

put, the function of the arm is assured The raw 
surface on the outer side of the flap is now closed 
The upper flap is swung over according to the 
method of Jackson and the rest of the wound 
closed b> undercutting or left for skin grafting 
A boiling water stenlizer is kept going right 
across the table during the operation Through- 
out the whole operation great care is taken not 
to cut through normal tissue with a contaminated 
knife All the clean work IS done first No instru- 
ment is u«ed without first being dropped into the 
boding water sterilizer from which a nurse picks 
It out and replaces it on the tra> , thus none but 
clean instruments are on the tra\ 

While we are removing the mass from the chest 
wall, wc rclv on the u'^e of hot wet towels, not 
sponges, and hand pressure to control bleeding 
The vessels are clamped and tied later Ver> 
little blocKi IS lost as a rule The remov’al of the 
underlying fat and fa«cia is very wide, from 
above the clavicle to the level of the navel, and 



Tig 4 Showing the manner of closure \\ith a towel 
clamp the outer angle of the lower flap is grasped and 
dravm up as far as possible toward the clavicle at the 
same time another clamp grasps the outer angle of the 
upper flap and draws it medialward out of the wav This 
maneuver draws the skin firmly into the angle between 
the shoulder and body and obliterates dead space If 
redundant the skin should be trimmed accordingly The 
space in this angle must be obliterated It is now seen that 
tne onginal first incision buckles at its lower end This 
gives the cue as to how it should be closed as in the illus 
tration It leav es a projecting httle nodule of skin and fat 
which IS soon absorbed A similar nodule is formed by the 
turning inward of the outer end of the medial flap Tension 
sutures always at least two sometimes four as illustrated 
are used Owing to the wide undercutting it is remarkable 
how large a defect can be closed In the angle underneath 
the outer flap drams may be placed These are remov ed 
at the end of 24 hours 

from beyond the farther parasternal line to the 
posterior axillary line of the same side 

Of course there are atypical cases, for example 
those m which the cancer has begun high up in 
the margin of the breast or well over toward the 
sternum These are handled accordingly 

SHOCK 

Until 1925 shock had no terrors for me, though 
previous to that I had had to treat it and had lost 
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a case from shock during the evening following 
operation But m 1925 I lost ^ patients ter 
tainh as a result of shock The third patient 
having rallied was found during the night to have 
a temperature above 109 degrees F It was verv 
hotweather Shehved^davs delirious thoughher 
handsand feet died the second da> (turned black) 
The pathologist found fibrinous peritonitis and 
a recent perforation of the lower ileum There 
had been no abdominal sj-mptoms whatever 

INFECTIO'i 

There has never been an infection m an) of our 
cases in which the complete operation has been 
done 

Our method of closure minimizes the amount of 
dead space and hence lessens the liabihtv to post 
operative infection This perhaps is not much of 
an advantage to surgeons who can do their own 
dressings But when dressing must be left to 
an assistant an> thing that makes it safer is of 
course of distinct >alue 

COJIPLICATIOVS 

Pneumonia occurred once in a fat patient 49 
)(.ars old The operation had taken 3 hours and 
20 minutes The neck had been dissected and 
the cauter) had been used to sear the chest wall 
The woman developed a cough and purulent 
streptococcus bronchitis After the wound had 
healed and all sutures were out she fell out of bed 
while the nurse was sleeping and tore the axilla 
open again She died after 4 weeks no post 
mortem and no roentgenograms of the che t 
(1916) being made 

RLCURKtNCl 

B) recurrence is meant re appearance of the 
cancer in some part of the area from which it is 
supposed to have been removed Its first mam 



feslition Is a lump cither in the scar or under the 
skm flaps Recurrence is of two kinds that which 
appears in the operative area onh and that 
appearing in the operative area and elsewhere m 
the bodv This last form of recurrence is in mv 
opinion )Ust a part of the general dissenimation 
Of the first variet) that which ensues because cf 
incomplete removal or fault) handling there have 
been 6 cases 

One of these cases has an interesting historv 
A strong rather lean married woman of 40 with 
2 children both breast fed was operated upon in 
1912 for a tumor the size of a walnut in thv ripht 
breast It was a cirrhus and the breast 'howi-il 
chronic interstitial mastitis The glands wen 
negative One vear later a nodule appeared ju t 
below the clavicle and I removed it It was nece 
sar) to resect about r'* inches of the aviUar) 
\em I charred the clavicle with the cauterv and 
cleaned out the neck In 1920 she came with a 
lump in the left breast I removed the lump and 
another pathologist pronounced it ‘sub involu 
tion with evst formation I then removed in'- 
breast and the lowermost axillar) glands One 
)ear later she came with a nodule under (he for 
I removed it and the sime pathologist re 
examined it and reported scirrhus carcinoma 0 
the breast She is still quite well 

Another patient came back in a vear with 0 
hard nodule fixed to the second nb near the rr 
num The cancer was of scirrhus t>-pe and a 
been present over a vtar before operation 
was the sire of a hen s egg The axillir) glan » 
were involved and the nodule was cancerous 
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Fig 7 J C ^^arrens ongmal incision (From Ann 
Surg , 1904, 'sl 803 ) 


cooked It well and then remoscd the portion of 
the nb invoEed and let it heal by granulation 
The patient is well after 5 >ears 

Another patient, aged 40, fat, nursing a first 
baby of 6 months, discovered a nodule She had 
it removed with a paste It recurred in 7 months 
I then did a complete operation The axillar> 
glands were involved I later removed the lower 
glands of the neck The lowermost showed car 
cinoma One >ear later a nodule ippeared m the 
skm of the neck m the angle between stemomas- 
loid and clavicle This was diagnosed as adeno- 
carcinoma of the breast She is well now after 
almost 3 jears 

Two patients have had recurrence in the inter 
costal spaces close to the sternum In both cases 
I cauterized and cut and am using the Xrajs 
One of them is now belter than she was 2 jears 
ago when a jear after operation she came back 
with the recurrence, the other was operated upon 
onlj 4 months ago and her cancer is growing 
The «ixlh returned in 6 months with cancerous 
nodules cvcrvwhcrc m the operated area, also 
m the skin of the back (same side) to within a 
hand breadth of the spmc She did not live 



Tig 8 J N Jacksons original incision (From J Am 
M Ass, 1906 alv>, ) 

a >ear altogether (10 months after her first 
operation) 

In 4 of those m whom recurrence took place m 
the field of operation sometime after evident 
widespread metastases, i lived 2 >ears, the others 
were dead within a >ear after operation 



Fig 9 Rotlman s original incision (From Rodman, 
Distasts of the Breast, 190S ) 
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Tis lo \SiU> Mc)«t% ongina\ incmon (From Mf<l 
Rec i}594 74' J Am M Ass cijoj 497 ) 

I belie%e that in lhe«e ca«es ihc recurrence is a 
part of general dissemination which occurs before 


One thing that surprised me ten much indeed 
was the frequenej of metastases to the spine I 
have had in this series 6 such cases and I have 
encountered perhaps as man) more in consulta 
tion I was also somewhat startled to learn that 
metastases to the spine might come late and be 
limited to one spot as seen by the following case 
Mrs H 56 a working widow knew of the lump 
in the right breast fora>earorso It was as 
large as a turkey s egg and avillary glands were 
involved She too was fat The t)-pc was adeno 
caremoma She was ojierated upon m 1914 and 
was quite well until 1921 when she developed 
lumbago She died late in 1922 having lived about 
SK years The postmortem was complete and 
the only cancer anywhere to be found was where 
the fourth lumbar vertebra had been 
Another patient lived 6 years and then de 
V eloped spinal metastases (presumably) None of 
the others with spmal metastases lived more 
•han 2 years 


1 have learned that when a patient formerlv 
operated upon for cancer of the breast develops 
chronic rheumatism or lumbago to suspect 
metastases to the spine or pelvis as the cause of 
the condition 

In a case of rapidly growing adenocafcmoma m 
a girl of 16 the tumor had been noticed more than 
a year and in the past 3 months had grown from a 
nodule the size of an olive to a mass larger than 
the other breast It was quite 4 inches across and 
lay to the inner side of the breast The skin over 
It was warmer than that elsewhere and the veins 
were enlarged and tortuous over it It felt like a 
Upoma but harder It was encapsulated But 
owing to the microscopic appearance and the 
history of rapid growth a complete operation 
was done The glands were negative She is 
well years later 

SUMM VR\ 

There have been 50 operations and m 10 ci es 
only 2 years or less have elapsed ince the 
of operation . 

Of the 50 cases there were 5 deaths m the 
pital after operation The cause of death ' 
shock m 3 heat stroke m i gas gangrene in i 
pneumonia in i an operative mortality 0 
per cent 
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01 the 40 operated upon more than 2 >ears ago, 
24 are now living and 16 are dead 
Of the 16 patients v^ho died, 3 died in the hos 
pital after operation, i as the result of gas gan 
grene, i of pneumonia, and i of shock One pa- 
tient died 3 >ears after operation of pneumonia 
In 12 cases the cause of death is known or be 
lie\ed to have been cancer That is to sa>, 3 out 
of the 40 died as a result of the operation and 25 
out of 37 are believed to have died of cancer 
Of the 24 living, i has been living 13 >ears, 2 
for II years, 1 for 10 >ears, 3 for 7 jears, i for 6 
>ears, 4 for 5 years, 8 for 4 >ears, 4 for 3 >ears 
Of those who died of cancer since operation, i 
lived 8 ^ years, 1, 6 >ears, i, 4 jears, 4, 2 years 
3, r >ear, 2, less than 1 year 
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CLEFT PALATE REPAIR— THE CALSE OF FAILURE I\ INFANTS 
AND ITS PREVENTION 

Hy STERLISO BUNVFLL MD Sc Fa^sdsco 


T he mam cause of failure in repainng cleft 
palates especially m infants is the sucking 
action of the tongue Ha\ mg become con 
vinced of that fact I (le\ ii>efl the following means 
of keeping the tongue away from the palate and 
since their adoption h2\e found that repairshave 
been successful 

Before usmg the method I found it almost the 
rule in infants for the palates to partially break 
down in the first or “econd week after the repair 
E\ en after the closing of the palate in a wa\ that 
seemed surgically correct that is b\ using 
massne flaps mth good blood supph mib e^act 
apposition and freedom from tension it was 
usual in infants for the suture line to break down 
either m its posterior half or in its center in a 
%'arMng number of da^s Then as the palate 
healed the result inipro\ed a little as the con 
traction of the scar in the cleft drew the closed 
apex of the cleft backward much like the tend 
enev for webs to reform after some operation:* 
for syndactylism Thus after repcatcdoperations 
the palate was finally closed but was then often 
found to be short so that m speech or deglutition 
It did not act well as a lalse to shut off the 
nasophar\-nx 

The suckmg power of an infant is surprisingly 
great as is easih demonstrated by feeling the 
pul/ exerted on a finger inserted in a 5 ab% s 
mouth ^ measured by a manometer on a senes 
of newborn babies this force averaged 152 milh 
meters mercury the highest being 300 millimeters 
In adults it averaged 440 millimeters From this 
it IS readily calculated that the force exerted on 
the palate in the average newborn infant is 7 
ounces times the number of square centimeters 
of the palate that arc involved in the sucking 
H 6 D\gt of Hgl Visa f height of col in *-m > 

50 INo ot gm in 31) ** 

Ihe infant whose palate has been recently op- 
erated upon vill probably not suck with the same 
great strength of the normal infant but it will 
suck with a formidable proportion of this strength 
in spite of the pain Is it then surprising that our 
sutures m such a delicate structure as a babys 
palate cannot withstand this repeated trauma and 
strain’ While the palate remains completely 
united the strain of the suction between it and the 


tongue IS great but as soon as anv part of the 
suture line gives wav the suction is broken in 
part at least For this reason it is rare for the 
complete length of the suture line to hold after 
an operation done in the sucking age which is, 
in the first 16 months Fven in young children 
the constant and uncontrolled action of this 
strong and muscular organ, the tongue jeo- 
pardizes our surgical repair 

It IS advisable to close the cleft in the palate 
at a verv rarlv age and the method about to be 
desenbed makes this possible Nutrition is then 
improved by normal nursing and feeding The 
correct habit of modifving vocal sounds which 
attainment is our mam object in repairoig 
palates u then established carlv, long before 
articubie words can be produced The earlier 
the palate is closed the better will :t develop as 
in tne first years of life there is the greatest 
growth Also the earlier the repair the less is the 
mental anguish of the parents Surgeons have 
found by experience that a delay of operation 
even as long as for a few years increases the 
probability of success m obtaining a closure 
Brophy whose etpenence is great stresses the 
need of closing the cleft early that is between the 
SLxteenth and twenty -second months so that 
correct habits of articulation will be formed as 
speech starts Jfe delays operation until that 
time because as he states ‘ The mucopenosteum 
removed from the bones is frail and likely to 
break down 

The method to be desenbed will allow closure 
of the palate dunng the first few months 0! 
life and will improve the result of ojieraUon 
done at any age 


PRtLrSIlNVRV proclpures 
Soon after birth the alveolar processes are 
pressetl into alignment and held there by Brophv s 
method of wires and plates In from two wKts 
to a month as soon as the baby has a gnp on lue 
the lip IS repaired The first is a minor 
but the repair of the lip and nose is attendea 
even more hiemorrhage than l> the 
palate and so may prove fatal especially i* 
baby, as is often the case, has malnutntio'i 
SO cubic centimeter Luer svnngeful 0 
mothers blood transfused with an oroinao 



BUN\ELL CLEFT PALATE REPAIR 


531 



Tig I F'g 3 Tig 3 


I ig I Metal spoon for holding the warm dental wai Fi^ 3 The dental artidcial stone has been poured onto 
up against the aUcolus to make the wat impression the wav impression which is perfected bj working the wav 

I ig 2 The wav impression of the aUeolus all around the alveolus with the fingers 


needle h\ cutting down on the bnbv s mednn 
basilic vein immediateU postoperati\el> will 
prevent death from htmorrhage Such n small 
amount of blood can be given b\ this simple 
method before it has time to clot in the needle 
One should alwajs at the end of each operation 
suspend the babv bv the feet to pour the blood 
tnd mucus out of its trachea as a babv cannot 
cough It up One to three months later when 
the babj is strong enough, the palate can be 
closed This is done in two stages, a week apart, 
m order to have time to make our protecting false 
palate and to gam the advantage of a certam 
principle established in plastic surgerv 
In this, the mucopenostcal flaps are separated 
from the bone sutTicienth to reach together with 
out tension and are then immediate!) replaced 
to where the> were without sutures, and left for 
a week lateral freeing incisions are avoided 
when possible and are never extended backward 
through the muscles and vessels of the soft 
palate At the end of the week the blood vessels 
m the pedicles will have increased in capacitv 
so that the flaps w ill be sufllcicnll) v lable to more 
rcadilv stand being moved from their beds and 
sutured together The flaps wall also be found 
to be much thicker One stroke of a blunt in 
strument will free them from their beds, with 
verv little bleeding Ihcir edges are trimmed off 
and sutured with horsehair I he wires anil thin 
metal plates of Broph) can also be used on the 
soft palate 

Tlir rROTFCTINC FVLSl PVLVTE 
In order to protect the palate from the damag 
mg action of the tongue a metal false palate 
prepared from an impression of the bab> s mouth 
(1 igs 5, 6, and 7) is held m place up against the 
alveolus under the palate to wall off the tongue 
during healing 


At the first stage of the operation before the 
flaps are freed, an impression of the alveolus and 
palate is made with dental wax b> the usual 
method used b> -dentists The wax softened in 
warm water is placed on a spoon like sheet of 
alummum fashioned to fit the alveolus (Fig i) 
and IS pressed b> the finger held under this spoon 
against the roof of the mouth The wax is worked 
all around the alveolus b> fingers pressing through 
the cheeks and lip 

In the interval between the two stages of the 
operation, the protecting false palate is prepared 
First, a counter impression from the wax is made 
with dental “artificial stone” (Figs 3 and 4) 
From this a false palate of sheet silver (gauge 28) 
is made in a dental laboraton Soldered to it 
arc two silver wires (gauge 16) which are made 
to run directl) downward from the region of the 
lateral incisors and are later bent to fit the 
babv s face Multiple perforations are made in 



Iig 4 The counter impression of artificial stone rcadv 
to sent! to the dental lalxiratorj as the form of the al 
vcolus for makins the protecting false palate of silver 
The area where the silver false palate is to make contact 
with the patients aUcolus has been marked with crajon 





1 1? 9 
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lie* 5 6 and 7 Showing the finished protecting false palate of siKer nilh niris attached an 1 bent into 
The siU er plate is ready to be held up agaiiist the alveolus by rubber bands attached to the hooks on the vnc s 
views are t^ front and diagonal respecti eiy ,.,Knn(1ise 

‘ Figs 8 to 13 bhowing the protecting false palate of silver held in place b> thin rubber bands to thepia tern 
which encircles the bead The repaired palate 1$ thus protected from the sucking action of the tongue tot sr 
the suture line is healing The photographs also shew the results on the harelips and nasal deforruties 
repair^ before operation on the palates 
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Uie f list j)ilale so Uni a screen effect is produced 
for drainage 

On the completion of the second stage of the 
operation, m a\hich the palate is repaired, a 
plaster of Pans band is placed about the baba’s 
head and incorporated m this in a frontal plane 
with the center of the palate are placed wire 
booklets, each for the attachment of a narrow 
rubber band, such as druggists use The pro 
tecting false palate is then placed under the upper 
aUeolus and the stiff wires are bent around to 
fit the face and to hook over the two rubber 
bands that hang from the plaster bead band 
these bands the plate is gcntlv held m place 
against the alveolus protecting but not touching 
the sutured palate The wires should be so bent 
that the> emerge from the mouth so as not to 
touch the lips Then each wire is made to pass 
laterall> around the outside of the cheek, and 
then to bend verticaliv upward and terminate in a 
hook for the attachment of the rubber band 
The hooks of the wires should be in such a frontal 
plane w ith the center of the palate that the plate 
IS lifted up against the aUeolus with equal pres 
sure m both its front and back parts 

The babj ’s arms, w ith elbow s extended, should 
be encased m plaster of Pans 

The surgeon’s mind will then rest assured that 
the tongue, which is the arch enemv of the 


repair of the palate, will not break down his 
handiwork 

In the after treatment great care must be 
maintained to insure cleanliness It is advisable 
to have a special nurse, but if this is impossible, 
each and ever> floor nurse attending the bab> 
should be carefullv instructed how to clean and 
guard the palate from injury After each feeding 
the false palate should be lowered vertically and 
kept m a parallel plant with the palate, to allow 
the plate and palate to be irrigated The top of 
the phte should be sponged off with a cotton 
swab <iail> and by touching the suture line and 
surroundings every few days with a r per cent 
alcoholic solution of bnlliant green and crystal 
violet, necrotic material may be rendered inert 
as a culture media With tins care, the babv’s 
mouth can readily be kept clean and free from 
odor Feeding is done through a catheter in 
troduced to the pharvnx 

The stitches are removed on the twelfth day un- 
der anaesthesia and the false palate is left m place 2 
days longer 

Since the above method has been m use it has 
been a, satisfaction m each successiv e case to see 
the repair of the palate hold throughout its 
entirety, while before the adoption of the method, 
almost invariably the palate when repaired in 
infants broke down, at least m part 
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IHl IDLVI IX HIEiiVlORRHVPHV 

•\ Nftt Method Iiucient for I)IR^cr \nd Isdirfct Iscltiwl Hfrmv' 

n\ U U \\\r RVRCOCk Aro F\CS PinunrLnn 1 
^ jCClDpatniot fT mpl I t> 


SKIN INCISION 

T HI incision for inguinal liernii should lie 
in the line of skin clca\agc or neirK trins 
\erse Oblique incisions flap incisions or 
those that in\ade the scrotum usualK gi\e a 
poor scar and are unneccssarih mutilative The 
art of surgera should not be disregarded even m 
an abdominal incision for arlistrv m a surgeon s 
scars IS apt to mirror artistic skill throughout the 
operation \ badlj made crudelv sulureil skm 
incision of the abdomen at once suggests and 
often correctly a weakened abdominal wall or 
masional hernia intra abdominal adhesions and 
other evidence of technical defect in the oper 
ation 

II a previous operation has been done m the 
same field the old scar should be eacis d to give 
the operative approach It is a cunous mutilative 
impulse that impels the operator to insist on mak 
mg a fresh inasion in spite of the pres nee of one 
or more disligunng surs in the neighborhood of 
the operation 

Art necessitates the takingofpamsmoneswork 
Desire for personal convenience e^petlmon ease 
cannot excuse a poorlv placed and crudelj closed 
wound when the patient s safetv is not involved 
bcrotal incisions involve an area difficult to 
sterilize 

A normal incision for inguinal hernia therefore 
Is one which passes transversel) dirccth over the 
internal inguinal nng from a point just within 
the semilunar line to a point slightiv external to 
Poupart s ligament (Fig i) 

STUTIINC THE ENTERN \L OBLIQUE VPONEUROSIS 

Thethinnestand weakest portion of the external 
oblique muscle lies over the inguinal canal If the 
fibersare spilt above or below the line of the canal 
one flap will have toward its base the weak area If 
the fibers are separated directlv over the canal 
the edi,es of the flaps or the parts best supported 
in the closure wall be weakest which makes for 
the strongest mechanical closure of overlapping 
edges If the separation j» mad bj scissors or 
wath a grooved director, the underl>ing iliohvpo 
gastric nerve maj be caught and divided There 
fore, the external oblique should be canfullv 
spUt bj a scalpe' from, without inward between 

Ilyd sc bed aSu gcalQi ic$ nd' 


the tlimnest and most wid“K s parat d fibers 
that are found over the hernial canal 

The outer surface of the external obliqu should 
not be freed from adherent fascia and nutnent 
vessels but the under surface should be frecK 
s pirated bv blunt diss ction from the under!)ang 
mtemai oblique muscle and from the inner 
anterior laver of the sheath of the rectus to the 
midlme This mobilization of the deeper muscular 
lavers is of great advantage m enabling a satis 
factorv closure of the canal and thefreeingof the 
rectus has been csp“ciallv emphasized b\ Be 
Garmo Th- inner and sh^Ivang portions of 
Poupart s ligam-nt should he vvipnl fr froTi all 
fat and adventitious tissue bv i gauze «pon<^ 

OPENING TJir ItIBNTVL SVC 

The hernial sac should be approached from 
vnihout inward from above downward in the 
canal and near the interna! ring If one s arches 
m the region of the external nng or «crotuni he 
niav be below a small sat In approaching the 
sac tissues arc picked up and divided between 
hxmostats The haimostats should not crush 
vessels or nerves and are not to be remo\w 
until the sac has been located and opened taih 
lav er invaded should be indicated bv an additi inai 
pair of hafmostats In this w av the op ritor has 
a means for idenlifjang each lajer entered aid 
eloes not lepeatedlv piek up explore and re- 
explore the same tissue The tissue hvTfs lo 
which tissue forceps have beta attached are 
avoided until the sac is opened when the forceps 
are removed The op“rator should not rai 
cord oc explore tissue behind the cord If the sac 
Is not promptlv found he should not conlinu to 
traumatize the region of the cord but In retract 
mg the internal oblique and transv er«alis up'xa 
and outward expose and open the i>enlon«n 
just mesial to the internal ring Tlicn ''^“1 
evplonn^, finger within the peritoneum thepni 
lent IS immcdiatel} solved \ven thin wiJP 
sac a small incomplete hernia a direct herria 
femoral hernia a wade and bulging 
tendon or other condition mav be found 
case when the sac Is opened itiswa eiomtrcn 
the finger and examine for an\ other 
ness or other adjacent intcrabdorcmal oi 
5 Tgtry rjBcc logy and Ob i 1 >c 191 
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such as an inflamed tube or appendix A number 
of recurrences after herniorrhaphy have been due 
to an overlooked sac which such an examination 
would have instantly revealed 

TRE VTMENT OP THE SPERilATIC CORD 
Transplantation of the spermatic cord is not 
essential in the successful operative treatment of 
inguinal hernia The older statistics of Bloodgood, 
in which 500 cases wathout cord transplantation 
showed sbghtly better results than soo cases wath 
transplantation, are not unusual Naturallv, a 
poorly performed operation without the trans 
plantation should not be expected to compete 
with a better technique and transplantation The 
surgeon partisan to and especiallv experienced m 
the Bassmi operation may personally hav e better 
results than with his own non transplanting 
operation, but his results should be compared 
with those of a surgeon especially skilled in the 
non transplanting technique 
A personal experience is illuminating m this 
regard In over 3,000 inguinal herniorrhaphies 
only II patients have returned for recurrence 
Four of these were stnctly not recurrences, but 
consisted of persistent direct inguinal hernias, not 
recognised and not corrected at the first operation 
The true recurrences followed unusual phvsical 
strain dunng the first week or weeks of conv des 
cence, a violent postoperative cough being a 
common factor, obese and asthmatic middle aged 
patients giving the chief trouble Thus the recur- 
rences started before firm union had occurred m 
the deeper layers of the wound It is reasonable 
lo bchevfc that were the lecurrences due tolad- 
ure to transplant the cord, or other technical de 
fects, some would have been delayed for months 
after an uneventful operative convalescence, 
just as we so often find in the recurrent hernias 
after Bassim’s operation Furthermore, in these 
patients returning wath recurrence, as well as the 
much larger number treated for recurrence after 
the Bassim operation, transplantation of the 
cord has not been found necessary for the fin il 
successful result One apparent secondary recur 
rcncc has been observ ed The first operator did a 
Bassmi operation, but overlooked a direct hernia 
At the re operation the cord was also replaced 
but the direct hernia again overlooked At the 
third operation the direct hernia was found and 
successfully corrected wathout retransplanling 
the cord No other instance has been observed m 
which the technique here given has failed at the 
second operation 

By leav ing the cord alone one eliminates most 
of the postoperative comphcations in the scrotum 



Fig I Line of incision for herniorrhaphv A nearly 
transverse mcwion joto 14 centimeters long, centenng over 
the internal inguinal nng This involves a portion of the 
abdominal wall easily stenlued and gives a linear almost 
mv isible scar 

As a Tulft, vs who wnpoiVant not lo injure nr 
ligate the spermatic veins In one cast m which a 
swollen testicle was explored after ligation of two- 
thirds of the veins for varicocele, gland was 
found to be necrotic Bloodgood has emphasized 
thisdanger Therefore, transplantation or manip 
uUtion of the spermatic cord is usually unneces 
sary and undesirable m the operative treatment of 
inguinal hernia 

XRE VTMENT OF THE HERNIAL SAC 
The htrnial sac should be eliminated, especially 
Its funnel like mouth, and the neck of the sac 
should be transplanted behind a part of the 
abdominal wall that is strong and thick The 
inversion of the sac advocated bv Kocher need 
not be practiced, but his idea of transplantation 
of the neck of the sac is important In congenital 
and infantile hernias, and m certam sliding and 
aery large scrotal hernias, division of the neck 
and retention of the body of the sac in the scro- 
tum arc desirable 



536 


SURGERY G^NECOIOCA AND OnSTETRICS 



I ig 3 Di\j ion of superficul (fascia of Campcfi and 
deep fascia ifascu of Scarpa* skomeiff enlarged ertemtl 
(t^iunal ring and bulging antenor wall of inguinal canal 
with darker triangular area marking tbe thinner portion 
of the aponeurosis of the external oblique o\er the inguinal 
canal where the fibers hase been «eparated 




Tig i ‘^paration of the fibers of the external oUiqur 
aponeurosi directly oxer the canal from the external 
ingtruia^ nag vprrard and ovtirard eiposiD" rhewlmal 
oblique muscle the cremaster muscle the hemul sac and 
permatic cord 


DtEP SUTURE MATERIAL 



Good chromicued catgut i» entirely efficient 
for thedeepclosurem herniorrhaphy Itsdesirahle 
lengths smoothness strength and absorbabtlily 
gi\e H athantages over other Lnotvn suture 
matenals Kangaroo tendon is no longer oeces 
sary for a successful closure Aseptic silk and 
strips of homologous fa>cia produce less (issue 
reaction but have compensating disadvantages 

LAAER SUTURE 

Strength in the union of the layers of tbe 
abdominal vv all comes from the fibrousapooeurotic 
expansions not from the suture of red muscle out 
of which sutures readily tear Red muscle gives 
good support howev er when backed by a strong 
fibrous sheath or aponeurosis Below the duel 
support IS to be obtained from Poupart s ligament 
Its shelving edge and the dense fibrous covenngof 
the pubts above and internally from the con 
jom^ tendon the fibrous inner layer of the 
antenor sheath of the rectus and the external 
oblique Bloodgood s transplantation of the rectus 
muscle by opening its sheath weakens the wsil 
Much better is the transplantation of the rmis * 
in the sheath 

CLOSURE OF HESbELBACH a TRIANGLE 
In inguinal herniorrhaphy, the most trouble 
some area of weakness lies m the 
angle the area of the conjoined tendon j 
the area that has been difficult to strengthen a 
it IS weakness here that has been responsible 
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1 ig S 'The hernial sac has been opened hberatcd to the 
mlcrnal nnR the contents reduced the neck transfiTcd and 
ligated b> a double « ndcd armed ligature the end> of 
^vhich V. ill be used for transplanting the neck of the sac and 
for closing the inguinal canal 

most recurrences The transversalis fascia and 
the conjoined tendon are structures of uncertain 
strength, and often are not to be depended upon 
OccasionaU) operators ha%e registered their dis 
couragement b\ assorting that many direct 
inguinal hernias could not be cured b) operation 
A solution of this problem lies m obliterating 
liesselbach’s triangle b\ uniting the lateral edge 
of the inner lajcr of the anterior sheath of the 
rectus to the dense fibrous coicnng of the pccten 
ossis pubis The pecten ossis pubis is the continua 
lion of the ilio pectineal line forming a distinct 
ridge along the posterior supenor margin of the 
nmus and bodv of the pubis It lies about 13 
millimeters back of the spine of the pubis, and 
the bone is here covered b> a\er> dense and strong 
ligamentous or aponeurotic covenng, several 
millimeters in thickness, w hich gis es a more secure 
hold for the needle and suture than does the 
aponeurosis of the external oblique, or the shelv- 
ing edge of Poupart’s ligament The covering of 
the bone is reinforced at this point by fibers from 
the pubic end of Poupart’s ligament (ligamentum 
inguinale), Gimbemat’s ligament, Cooper’s hga 
ment, the ligament of Henle ^falx inguinale) and 
the ligament of Colies (triangular fascia or liga 
ment inguinale reflexum) This tough ligamentous 
structure nalh its firm bon> fixation is, therefore, 
admirablj adapted for suture 

SVRROVVasC THE ISTERML ADDOillSAL JUNG BY 
SUTURF OF THE TRASSV I RSALTS FASQA 
The narrow mg of the internal abdominal nngby 
suture of the transv ersahs fascia is not dependable 



neck of the hernial sac have been brought through the 
edge of the rectus muscle and the inner la> er of its overlying 
sheath The ends of the ligature have then been passed 
from withm out through the shelving edge of Pouparts 
ligament .0 that when tied the neck of the hernial sac 
will be transplanted behind the edge of the rectus and the 
edge of the rectus in its sheath approximated to the shelving 
portion of Poupart s ligament Tor strength m the closure 
the sheath of tfie rectus is not opened 

andma) beignored Often the transversalis fascia 
IS so thin and tenuous as to be exposed with 
difficulty, and gives little support when sutured 
By the suturing of the internal oblique and 
transversalis muscles to the shelving portion of 
Poupart’s ligament or better, the inner lay er of 
the anterior sheath of the rectus to the shelving 
portion of Poupart’s ligament, a sufficient oblitera 
tion of the internal ring is secured When this 
union IS reinforced by the imbricating of the ov er- 
lying external oblique, a competent support to the 
internal ring and inguinal canal is obtained 

TECIIMQUF 

The steps of the herniorrhaphy are vv ell show n 
by the accompanying illustrations The aponeuro- 
sis of the external oblique is exposed by nearly a 
transverse incision foUowang the line of skin 
cleavage and centering over the internal inguinal 
nng The superficial epigastric artery , the super 
fiaal external pudic, the recurrent branch of the 
superficial circumflex ibac vessels are divided be- 
tween himostats, the fibers of the external oblique 
are freely separated over the inguinal canal and the 
edges reflected The hernial sac is located, opened, 
and the contents examined and reduced The 
sac IS isolated or div ided at the neck, and the neck 
IS transfixed and ligated at a high point by a long 
No I or 2 chromic catgut suture, each end of 
vvhich IS armed b\ a needle The needles arc 
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Tig Obliteration of lies elbach s trianolc The inner 
la>er of the antenor sheath of the rectus mu cle in its 
lower portion is b«n» sutured to the thick tou^h teamen 
tous covering of the posterior superior of the pubis 
posterior to the pine of the pubis and to Toupart s liga 
ment The heUnng portion of Poupart s ligament with the 
attached mattress suture that has ser\ ed to transplant the 
neck of the hernial sac is shown 

earned horn Jjeneath the transiersilis fascia 
through the edge of the rectus and the suture 
pulled taut transplanting, and pulling the neck 
of the sac behind the rectus muscle {f the con 
joined tendon is weak the upper surface of 
Toupart t> ligament is cleared b> gauze dissection 
the spermatic cord conjoined tendon edge of 
the rectus and triangular fascia retracted at the 
inner angle ton ard the opposite side The supenor 
surfaces of the bod> and ramus of the pubis arc 
cleared b) gauze dissection above and posterior 
to the spine of the pubis The ndge of the pecten 
OS515 pubjs Js located with its thick fibrous cover 
mg and to this the lateral edge of the rectus 
covered b> Us inner sheath is sutured bj two or 
more interrupted or mattre s sutures Expenence 
has shown that, if the edge of the rectus is sutured 
behind the spermatic cord to the fibrous covenng 
of the pubis the cord ma> be compressed and 
strangulated However if the suture is made 
anterior to the cord there is usuallj nointerference 
with the circulation Laterall> care should be 
taken to avoid the femoral vessel These sutures 
obliterate Hes«elbach s triangle and also effee 
tivelj close the femoral opening from above If a 
femoral hernia is present the sac is entered bj 
opemng the pentoneum through the inguinal 
canal It is emptied grasped at the fundus b> 
hiemostatic forceps inverted into the wound 
the neck of the sac transfixed ligated or sutured 
and the sac removed Returning to the suture 
ends from the ligation and transplantation of the 
neck of the inguinal sac one carnes the two 



tig S Ohhicratiott of Ilesseibach s tnan tc a/nlinued 
The area of the conjoined tendon has been obliterated b) 
sulunne the lateral edge of the lower part of the re tut 
Within its sheath to the strong fibrous covering over the 
pubic portion of the iliopectioeal Ime in front of the sper 
made cord In lU mesial portion the suture line lies posterior 
to the spine of the pubis to the triangular fascu (likaoeot 
of Colles or iii.ament inguinale reflerum) Laterall) the 
Suture line is postenor to ( imbernat s ligament so] to 
Cooper sli-ament The«e sutures fold the conjoined tendon 
and thelicament of Henie (faU inguinale) a ainst Ibepuhic 
bone and the ascending ramus of the pubis This union 
strongly blocks t)ie crural canal from above prevetitin 
femoral hernia reinforces the weak internal an le of as 
Indirect inguinal hernia and solves the problem of the 
radical cure of direct ia»uinal hernia Care must be Uira 
that the suture line is not earned so far laterally as to 
Impinge on the femora) vessel 

needles through points on the shelving portion of 
Touparts Lgament corresponding with their 
points of emergence from the rectus muscle and 
ties the suture ends This approximates the edge 
of the rectus muscle covered b> the inner lajer 
of Us sheath to the shelving portion of Pouparls 
ligament From this central point of attachment 
One suture is continued laterall) and upward 
uniting the internal oblique and transvers^s to 
the shelving portion of I oupart slij,amenl 0“^^^ 
the muscles show a normal attachment along this 
bne and do not require suture This is the area 
where recurrences need not be feared The other 
suture is continued medial!) and downniro 
uniting the inner laver of the anterior sheath o 
the rectus to Poupart's ligament The suture o 
the antenor surface of the rectus at its lower aog 
to the shelving portion of Pouparts 
narrows the inguinal canal and crowds int 
and toward Poupart s ligament the lower 
tions of the internal oblique and 
Umon between muscle and aponeurosis 
strenfcth onl) when the muscle i> oacke 
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Tir 0 SaturinR of int rnal o iUqu and tran \ rs>M> 
mu'dt to shcKmg portion of Pouparts ligament The 
suture ends from the ligation and transplantation of the 
n tk of the inguinal sac ha\jng been canied through the 
*>hcl\nng portion of Poupart s ligament from withm out arc 
tied On- «ulure a la continued lateral\> and upward 
unitin^ the internal oblique and tran \ersaUs to the ^helv 
in„ portion of 1 oupart s ligim nt Care must be cxerci ed 
m order not to injure or compress the ihoh>po„ablnc 
ner\e Suture 6 k contmu dmedulh and downward unit 
mi, the inner laser of the ant nor sheath of the rectus to 
1 oupart >1 ligament 



Fig lo Sutu e of th* internal oblique and traasic sabs 
muscles to the sheU ing portion of Poupart s ligament b> a 
continuous suture completed the ends of the suture being 
brought through upon the anterior face of I oupart s 
ligament as shown at o and b In this case to present 
undesirable tension the edge of the rectus has not been 
close!> apposed to Poupart s ligament Usualb the inner 
half of Poupan s ligament can be apposed and sutured to 
the edge of the rectus sheath If this cannot be done with 
out undue tension the internal oblique and trans\ ersilis 
muscles are sutured to the shelving portion o! Poupart s 
ligament as indicated With a strong conjoined tendon the 
closure of Hesselbach s triangle by suturing the sheath of 
the rectus to the pubis is unnecessary 
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1 iR 1 1 Imbrication of 1 oupa t v ligament by a con 
linualionof oneof the uturcs the low erlbp of the external 
oblique aponcuro k including I oupart s ligament co\en> 
the previous suture line and is attached to the internal 
oblique latcralU and to the inner laver of the anterior 
heath of tlie rectus mesiallj The ends of the «uture are 
now brought through the upper flap of the external oblique 
it Its inner angle and tied ficv elbach s trungk has now 
been rcinforcwl b> «uturc lines with imbncalion uniting 
strong aponeurotic structures in these lasers 


IiR ij Closure of the aponeurosis of the external 
oblique muscle The upper edge of the opening through the 
aponeurosis of the external oblique has been brought down 
lapped o\ cr Poupart s ligament and the edge sutured to the 
fasaa lata by a continuation of one of the continuous 
sutures previously u ed The nccL of the hernial sac has 
now been transplanted and the inguinal canal narroweil ami 
rcinforcetl by four strong lay ers of tissue w ith imbrication 
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peetineus muscle \s i rule thi is not rcquirei If the 
spermatic cord has not been iransphnted the projecung 
pine of the pubi w ill pre\ ent comprc'Sion of the a sociaied 
VC seh Tran plantation of the cord is undesirable and 
houkl not be us d with thi technique 

covered b\ a fibrous aponeurosis The union of 
ihe internal oblique and transversalis to the 
shelving portion or Poupart s ligament is there 
fore reinforced b\ turning up the flap from 
Poupart s bgament and the lovver edge of the 
divided external oblique and suturing this to the 
anterior surface of the inner laver of the sheath 
of the rectus bv x continuation of one of the 
sutures The upper free edge of the aponeurosis 
of the external oblique is now pulled down over 
the preceding suture line and united by its e<lgc 
to tht denuded fascia lata giving a double im 
bncation ^t the lower mesial angle Ihe suture 
line mav be reinforced and the external nng 
narrowed bv sutuong the upper edge of the 
aponeurosis of the external oblique to the sheath 
of the pectmeus by one or two single mattress 
sutures Unless there is greil weakness this* is 
unnecessary 

The operation may be done with a single 
double ended continuous suture which is tied at 
the completion of each row or by partially 
continuous or interrupted suture according to 
the operators fancy The skin is dosed by 
interrupted or buried sutur s or by Michel dips 
A thick pad IS strapped over the wound and 
supported by a firm spica bandage which should 
not compress the abdomen above the level of the 
line crests The spicais renewed once each week 



fin 14 Cfwure of (he superficial and cfiep fi$ci3 b} a 
continuous buned and mtracuticjlar suture of fine plam 
catgut all knots being buned 

or vvhenevent becomes loos ned Thepatientis 
kept flat m bed for from lo dav s for children and 
voung robust adults to iS dav s for middle aged 
or s nilc pitients or thos» with much fat or with 
poor muscular and aponeurotic development If 
the wound becomes indurated or inflamed jellow 
oxide of mercurv ointment is applied ind the 
patient is kept in bed until the induration has 
subsided 

Asarulc the patientleives the hospital in from 
14 to 21 divs after the operation withinstructions 
to report weekly or whenever the spica becomes 
loos for rebandaging to avoid acme work for 
6 weeks and lifting for 3 months At the end of 
6 weeks all bandages are removed at the end of 

5 months the patient is permitted to do full work 

We bell ve that a herniorrhaphv properly per 

formed followed by primary union will not break 
down under anv ordmarv stress applied later than 

6 weeks from the time of operation 

Recurrence not due to defectin technique orin 

thewoundheibng usually results from the sepira 
tion of the lines of suture dunng the first 2 weeks 
after the opention caused bv severe cough 
violent vomiting persistent hiccough or bv toe 
patient sitting up or getting out of bed tverv 
effort should be made to protect the suture line 
from stress during the early p nod of heaiwg 
espeaally should cough be prevented 
fences, even from direct inguinal hernii shou 
bevery rare Allingumal hermas that may sa'f*' 
be reduced are curable by operation 



McPHEETERS THE INJECTION TREATMENT OF VARICOSE VEINS 54 i 


THE INJECTION TREATMENT OT VARICOSE VEINS BY THE USE 
OF SCLEROSING SOLUTIONS 


Bv n O McPHEETCRb M D , F 

T he treatment of \ancosiUes of the leg with 
their \anous and oftentimes disabling 
results has been an e\ er present source of 
woTr> to men of the medical profession Man> 
patients are made xnvahds for the remainder of 
their liv es and dunng all that time are in constant 
distress and discomfort 

Oftentimes patients ivith large \ancosities 
have bttle or no discomfort and then again, 
patients wth veins of the same size and location 
suffer a great deal of pain The best explanation 
regarding the cause of the pam is the increased 
tension on some of the terminal nerv e filaments 
as the> penetrate to the shin Patients often 
complain of rheumatic pains m the knee and 
ankle or through the lower leg, when m tealit> 
these are all due to the extensive varicosities pres 
ent, even though the> maj notbeobvaousonfirsl 


The accompanvang charts from Spalteholtz 
show bow profusel) the branches of the venous 
5 >stem in the lower leg intercommunicate, there 
being arches in all directions and these in turn 
communicating with a deeper svstem of veins 
The long saphenous with its coll iterals is the one 
usuall> involved Most often the vancositv 
begins just internal to and below the knee, next 
about the middle of the lower leg internal, then 
about the ankle The short saphenous forms 
over the upper part of the calf and extends up 
ward joining the deep sjstem just above the 
popliteal space Here we often find the largest 
varicosities of all There is vei> often a large 
vanx over the patella and another above this on 
the inner side of the leg as a branch of the long 
saphenous There is a v’anx of the superficial 
group of the upper inner part of the thigh below 
Pouparts ligament extending about the vulva 
which drams into the femoral vein through the 
oval wandow m the fascia lata 2 inches below 
Poupart s ligament In some casts this cau<;es 
much pain 

1 TIOLOCV 

Tilt eliologv of vancosities is pncticall> 
alwavs cxphinaWc on an obstructiic basis, and 
this obstruction is brought about m several wa>s 
I pressure due to tight bands, most 
commonij about the knee 


ACS Md.vevpoi.is Mivnesotv 

2 Bj obstruction developing at the ova! 
window m the fascia lata of the thigh where the 
supenoredge seems to cause an obstructing band 
above, and the inferior cornu resting under the 
superficial saphenous causes pressure below as 
this vein dips deep to join the femoral vein Dr 
Philip Turner, of London, in a paper m 1923 
emphasizes the frequenc> of this condition as 
one cause of the obstruction 

3 obstructions above Poupart's ligament 
which would mechanicall> cause a retardation of 
the return \ enous flow , due to fa) pregnanev — \ an 
cosines very frequentlv develop dunng the eir)> 
months of pregnanev and increase as gestation 
goes on, (b) constipation, (c) tumors of the pelvis 
causing obstruction on either or both iliac veins 
and (d) occupations requinng that the patients 
be on theiT feel long hours at a lime 

PVTHOLOOl 

For a discussion of pathology of varicose veins 
I would refer >ou to any standard textbook 
There is a degeneration taking place m the wall of 
the vein givnng varicosities of all types These 
types are the simple, cncoid, varicose, and 
anastomosing In an> of these, a thrombus may 
form vvhich ma> become organized, thus occluding 
the Vein and which ma> be the source of an 
embolus 

Oftentimes the dilatation becomes so marked and 
the stagnation m the eiiternal saphenous s>stem 
so advanced that the circulation becomes retro 
grade watb the flow downward in the external 
s>stem, reluming through the deep s>stem of 
veins This is ver> easilv and clearjj demon 
slrated bj Trendelenburg’s experiment 

TREATMFVT 

The treatment of varicose veins and ulcers is as 
v-aned m ij-pe and as numerous as anv other 
subject in medicine excellent summan of the 
operative methodswasmadebv Dr J M Haves' 
in i9-»5 The old and established treatment of 
vancosC ulcers has been an attempt at stcriliza 
lion of the ulcers locallj , follow ed bv a supporting 
band to the whole lej to avoid the associated 
stagnation Vs a method of sterilizing the ulcer 
and aiding the healing a saturated solution of 

*f(a)cs J vI J Laacct ,9,5 Jinuarj 
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A B 


Tig I Tlie jnatomv of the superficial Mphcnou-t sy tem I and B below the 
knee and C above Che &nee (from Spaftehoftas iHilomy) 

picric acid on a wool sponge bandaged in place inch gauze bandage so that the gauze and 
with pressure and changed e\er> 2 da\s gi\es together form a cost or mold to the leg ^ . 

good results A siher nitrate stick to the edge of sponge is then placed o\er the ulcer and anot 
the ulcer at the time of treatment facilitates heol bandage applied 1 his gues pressure diret-tt> 0^ 
mg Another treatment is to cleanse the ulcer the ulcer area The application is kft m ploc d 
with benzine and then applj a disc of rubber or 4 weeks and then remo\ed The . 
tissue trimmed somewhat larger than the ulcer cleansed with benzine and the bandage reap? 

and held in place bv a zinc glue bandage which Talcum powder applied to the leg bei^f 

IS practic'ill> the same as Lnna s paste fiomthe paste is used tends to pre\ent irritation ^ 

toes to the knee This paste should be put on use of Unnis paste compression and 
warm smeared on thick and wrapped ivith a 4 are obtained which present the stasis 
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thought to be the acti\c factor in the production 
of ^•a^cose ulcers In the treatment of \ancose 
ulcers the coarse hjdropic granulations seem 
contmualU to o\ergro\\ the other fine epithelial 
islands and thus destro\ them The pressure 
wath the rubber sponge just spoken of cares for 
these granulations better than docs an> other 
method It IS ad\ isable to lea\ e another pad w ith 
the supporting cast on the leg for at least a month 
after all healing has taken place 

In an\ treatment for aairicose aeins, three 
things must be considered first, the reraoaal of 



Fig 2 To illustrate the ordinarj thrombus formation 
Vote the intact and normal intima (From McCallums 

Palhohsy ) 


the cause of the trouble, second, the excision or 
destruction of the \ems Vihich are causing the 
trouble, and, third, the, preservation of the deep 
saphenous vein which is the mam channel for 
dramage of the lower extremit) 

The importance of the ambulatory treatment 
m the care of varicose vems and ulcers cannot be 
Overemphasized, it is the one great advantage of 
the injection treatment over the operativ e method 
There are senous objections to operation 

1 There is no more assurance that the van 
cosities wall not recur after the operatu e method 
than after the mjection treatment if the latter is 
done just as thoroughU 

2 The danger of embolism is ever present 
U mav occur in the hands of the most competent 
surgeon A check, of the records of three hospitals 
of this citv shows that during the vear of 1926, 
m a <mnes of approximately 7,000 operations, 
there occurred 16 deaths from postoperative 
embolism a percentage of one death from em 
holism per ^oo operations performed 
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Fi; 3 'I*' C 11 before Ihc iniccti m 

Fis 4 Mr C H after j jfljecljooj 

F15 s I 1 H before the injection 

Fig C Mrs J r n after r inj ctions 

Fi„ Mr? I li liefori the injfliin 




8 Q 10 ji tr 


lift 8 Mr I C after s inj ctnni 

I»g 9 Mrj C A More the injection 

It" to Mr C V aft r 8 inj cUortf 

lig II Mrs \ I before the injection 

Ii- ir Mr \ I aflir 15 inj*c|ioo 


3 Under the oi>erati\e mcthorl the futient 
must be confined to bwl Irtimedt.itel> upon 
getting up the feet begin tosnell and this swelling 
persists at times from 4 to 0 «ceks 

4 The scars of the opieralion are sometimes 
unsightlj and ma> bemoredisfigunngandaonoj 
mg than the %'ancosities 

5 The ansBsthetic the pain and discomfort of 
the dressings and the removal of the clips or 
sutures cause a much greater annovance to the 
patient than the slight cramp like pains of the 
mjeaion method 

The greatest objection to the injection treat 
ment is the theoretical possibiLt> of embolism 
secondary to the thrombus which ma) form 
Dr E T Bell professor of pathologj at the 
Unnersit) of Minnesota with reference to this 
possibilitj of embolism sajs 'Regardless of horf 
much eipenmental work might be done it would 
be imjwssible to rule out the ever present theoreU 
cal possibilitj of the danger of embolism with 
fatal termination but in view- of the fact of the 
large number of cases injected both at home and 
abroad I feel that the pracltcal citmcol evidence 
of thousands of injections having been made, 
with but one fatalitv from embolism would bemorc 
than suffiaent to outweigh the ever present 
theoretical danger 

Solutions used in the injection treatment 

I Twenty per cent solution of commonsalf Alany 
of the leading men have now discarded the other 
solutions m favor of this harmless and non toxic 
agent Linser, who has been the pioneer m this 
work bailed the use of salt as a real advance 
over the other solutions formerly used by hun 
The salt solution can be used without fear of 


tovic effect and in amounts of ^ cubic centimeters 
to 10 cubic centimeters to the injection Thus it 
IS of much greater value in the large v trices with 
man> branches The sole olijectiui to its u» u 
the cramp like pam which it stimulates through 
the ctiremit) below the site of the injection 
This pam usuallv lasts about r minute snd then 
is gone entire!) Man> patients insist that this 
cramp-Iikc pain is no more than lhe\ have dailv 
when on their feet 

The use of nov ocam has liecn suggested s v e^l 
times in the literature but as far as I know it 
has never been us“d in this connection I have 
used a i per cent 2 per cent and 3 per cent novo 
cam in 20 per cent salt solution, but wthout 
benefit The patients who had no toxic efiecl or 
sjmpfoms of collapse with the previous injection 
now developed a true novocain shock 
seemed to be more severe as the stronger novo- 
cam solution wis used This was used ^ ^ 
cases before 1 realized the significance 01 tee 
reaction and stopped its us* The last patten 
developed a novocain shock lasting a da> and a 
half from which she nearly (heel 
stops to consider the exp nments and 
work of men like Dr R E Farr and how 
nlwajs insists that one must nr-cr inject the nov®- 
cam solution even in '3 of r per 
until he has aspirated and knows that theotw 
pomt is not in the vein it is dear that it shou 
not be used m this connection , 

The salt solution should never . 

except when one is sure that the need'e 
ts uitkin the lumen of the vein pf 

aspirations should be made during the pto« 
injection to determine this H there la an) do 
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slop at once, as the Jn]ecl^on oi this fluid into the 
peril ascular tissue will cause a sloughing This, 
however, is a break m technique and not an ob 
jection to the method or solution used 

2 Mercuric chloride i per cent The difference 
between the effective dose and the fatal dose is so 
small that it should not be used It has been 
discarded b> man> of the men who have worked 
m this particular field The sloughing which 
follows a poor injection with careless technique 
IS more intense and heals more slowly than with 
the other methods 

3 Glucose 50 per cent This solution is so thick 
that It cannot be used with 26 gauge needle and 
the larger needle leaves such a large opening in 
the vein that there is definitely more chance of 
the solution oozing out followmg the with- 
drawal of the needle The solution, however, is 
not toxic and is the method used by several 
f uropean clinicians 

4 Sodium sail \lole 3o per cent, jO per cent 
and per cent This solution has been used as 
much if not more than anv of the other solutions 
previous to the last vear Siccard and Parauf of 
Pans have done the most work with this prep 
ar ition However, some patients have a definite 
idiosyncncy to it somewhat similar to that to 
quinine They test ihcir pulicnts first with small 
(loses In any case, llie maximum total dosage is 
3 grams The sloughing which follows a poor 
injection is the same a> that which follows the 
use of the other solutions The cramp like pam 
m the cxlrcmilv is the same as that following the 
salt As to efficiency it is is good as any 

5 Mercuric c/dandc i per cent and ammonium 
chloride / per cent This solution is open to the 
same objections and criticisms is were given for 
the mercuric chloride 

6 Cakroie This an invert sugar prep 
aration which at present is being u'^d very 
cxtcnsnelv m Vienna It is thin and causes no 
pain and has given good results It should be 
given further use 

7 {kohol No logical argument can be offered 
m favor of this solution m iht light of our cvjw 
ricnce with other less tovic less dangerous, and 
y cl more cfficK nt sol Jtions 

8 In addition to these there are used Prcgl s 
uiUtlwn which is an iodine preparation, p\ck 
(iinniii and sever vl others 

riciiMtji 1 

I I vamine the pilienl care/ulli, using Iht 
I rcndclcnburg test I his js m a great mtrrsurt to 
ilctcrmine whether or not the dtij) sv slim of veins 
might be occluded and, if ji is, Oun the destruc 
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Uon or removal of the supetftcian system would 
naturally be interdicted 

2 Select the site of injection This should 
alwaysbe at the upper edge of the vancosity 

3 Stenhze the skm with alcohol 

4 Mark the dilated saccules or varicosities to 
be injected with mercurochrome 

5 Place the tourniquet in position but do not 
tighten it 

6 The type of syringe is one of the most 
important points in the success of the operation 
One, such as the Luer lock syringe in. the 5 cubic 
centimeter and 10 cubic centimeter size, with 
the nngs for the fingers and thumb, is by far the 
best There are manv such svnnges on the market 
These give one more absolute control of the needle 
point and, at the same time, both the injection 
of the fluid and the aspiratom of the blood are 
more easily performed With the ordinary Luer 
sy nnge, il is easv to withdraw the needle from the 
vein or force it through the tortuous loop, if it 
happens to be a small vein, as you shift your 
hands when trving to aspirate and then inject 
Determine whether or not the needle point js m 
the vein and thus avoid the solution being de 
posited m the tissue 

7 Use a No 26 gauge needle The larger size 
needle will leave such a large hole m the wall of 
the V cm that the fluid may ooze out, particularly 1! 
It IS under pressure The bev el on the large needle 
IS so long and the w a!> of the v ein so thin that with 
the small veins the needlt point may be suffi 
ciently in the lumen of the vein to aspirate the 
blood and yet as one injects, the solution may go 
into the perivascular tissues Smee the saline 
docs not cause coagulation of the blood, there is 
no danger of the needle becoming occluded even 
with this fine lumen 

8 Be sure the needle point is well m the lumen 
of the vein If not do not inject Withdraw and 
let this particular vein go until a future time 

9 Do not inject the vein under too much 
pressure, as this may cause two things (a), an 
oozing backward following the wnthdrawal of the 
ncerlle, and (li) if the vanx is very thin walled, 
with perhajis xJJ the muscle layers ruptured in one 
spot the vein may actually rupture here with in 
effusion of the blood and solution into the pen 
vascular tissue Control this pressure by elcva 
tion of the leg and the use of the tourniquet 

10 I/iave the needle m one minute following 
injection, and try to localize the fluid as much as 
possible by the tourniquet and elevation 

n Immediately following the withdrawal of 
Ihc nttdlc put a smill giu/c pad for pressure 
directly over Iht needle puncture ind follow this 
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b> a bandage tightl> bound A 4 inch no\en 
cotton elastic bandage similar to the ace bandage 
IS bj far the most efficient for this purpose The 
bandage L» left on for da\s it is then remo\ed 
and rebandaged for 2 da\s longer The pressure 
pads of gauze uilt ha\e caused a collapse of the 
\ein at the site of injection and often the wall:, 
will ha\e so adhered b\ this time that the \ein 
will not refill This is an important point m the 
technique and one not sufficientls stressed in the 
literature The patient alnajs feels more com 
fortable for se\cral da%s followang the injection 
if the bandage is continually reapplied 

12 The number of injections must be deaded 
entirely by the case in hand — usually one for 
small veins and three to five for the larj^er ones 
•\t one silting I have often made three to set 
separate injections depending upon the total 
amount of materia! used and how much the 
patient minds the distress of the injection I 
have used as much as 60 cubic centimeters of a 
0 per cent salt solution m 5 cubic centimeter to 
10 cubic centimeter iniections v\ath no untovsard 
results Thispatient however dev eloped a sense 
of thirst warmth and slight faintness which 
passed off m about 10 minutes 

BESXTLTS 

/ Immediate al the tune oj iujeetton 
a Thepaticntdevelopscramp likepainslhrough 
the leg distal to the site of injection at tunes even 
into the foot This pain seems to bear no relation 
to the caliber of the vein injected or to the ex 
tensiv eness of the vanx It 19 best explained on a 
basis of the strong salt solution penetrating the 
vein walls and directly stimulating the muscle 
fibers of the leg thus causing a cramp similar to 
the experiment of saturated salt solution on the 
frogs muscle Others have explained it on the 
vasomotor basis of an intermittent claudication 
This does not seem reasonable because the patient 
does not have the same vascular disturbance ui 
the toes and foot as in the former condition 
b At times there will be a sudden collapse of 
the vein distal to the site of injection as the 
fluid enters This collapse may extend 3 to 8 
mches downward It usually occurs m the \eins 
about the size of a lead pencil and is caused by 
the direct stimulation of the contractile fibers m 
the vessel walls Uhen followed bv the pressure 
pad and bandage the collapsed vein may never 
fill again though usually it doe> 

2 Remote or later resuHs Uhen the patient 
returns on the second dav the x em la often hard 
and tender It may be hard and cord like to the 
size of one fourth to half inch m diameter and at 


tim« throughout a distance of 3 to 8 inches If 
the intima has been destroyed and the pressure 
pad has been sufficient to hold the v ein collapsed 
there will be no hard thrombus but on the con 
trary the former vancosity can scarcely be 
located This means that the walls of the vein 
under the effect of the pressure following the 
injury to the mttma have actually agglutinated 
and scaled together There are three rejKirts m 
the literature on the histopithology occumng 
in the V ein after the inject ion The most complete 
work was by R Bazclis in his Paris thesis in 1924 
These results are duplicated and confirmed bv 
G I Regard a surgeon and priv at docent of the 
University of Geneva Switzerland Thelatters 
work and opinion have been accepted as positive 
and of real value V Meisen, M D surgeon 
m chief of the Copenhagen Policlinic m an 
address delivered before the Jledical Soaety of 
Copenhagen October 20, 1925 gives a most 
thorough discussion of the whole subject and his 
reports of the histopathologv are identical with 
those of the two authors cited above These 
reports prove conclusively that the pathology 
developing in the vein after the injection b 
exactly what would be expected The mtima is 
destroyed and the vein becomes entirely ob 
litcratcd through the agglutination of the walls 
in one case and m the other the organiation of 
the chemically produced thrombosb wath the 
\em walls Ultimately, this leaves a mere 
fibrous cord Regard concluded his report wath 
this remark The danger of embolism is to be 
feared no more than jn ordinary surgery or m 
the accidents of daily life 

3 The unloa,ard results (a) The painful 
cramps have been previously discussed 
burning or smartmg m the tissues wall occur if the 
fluid IS outside the vein This burning la positive 
assurance that some of the fluid is m the pen 
vascular tissue and will cause a subsequent 
which IS painful sore and tender but which 
progresses with verv little discharge and leaves a 
clean base that heals fairly readily The separa 
tion however, IS slow 

4 RecttTTence Some of the larger veins 
take three or four injections before they are ob 
hterated the vein getting thicker walled and more 
leathery all the time 

5 Taial results A search of the literature 0 
the subject shows but two deaths following t e 
injection of varicose v eins by the us of 
solutions One of these was reported bv no 
baum * Ilammar* reports another ca«e kins 
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m his last article m 1925, sa> s that he has used it 
m thousands of cases i\ith no fatal results m an> 
form and that he has ne\er heard of anj other 
than the two cases mentioned above In Hohl 
haum’s case the final decision was that the death 
was due to a fat embolus and not from the 
thrombosis direct In Hammar s case the patient 
died from mercurial poisonmg The onset of the 
sv mptoms began a few hours after the treatment, 
the patient d>ing on the twellth da> 

CONCLUSIONS 

This report is based upon the clinical results 
m a total of 31 cases having received approx- 
imatel) 180 separate injections 

1 The results are conclusiv c evidence that the 
injection treatment of varicosities with '»o per 
cent sodium chloride solution is superior to other 
methods, operative or otherwise 

2 The danger of death from embolism, 
though (ficoretically ever present, practically and 
clinically is almost ml 

3 The treatment is ambulatory, permitting 
patients to contuiuc their usual routine of work 

4 The patients are spared a great expense as 
all hospital bills are avoided, thev are not com 
polled to leave their work for 4 to 6 weeks (which 
often means losing their positions) 

5 If good technique is used all sloughing can 
be avoided 

0 The cramp like pains through the leg, 
distal to the site of injection, are no more severe 
than mans jialients have daiK 

7 It IS a simple matter to repeat the treatment 
if the varicosities recur 

S Unless the blood is repeatedly aspirated 
back mlo the svrmgc, do not tnject When in 
doubt don't 

() I he results arc so uniformlv satisfactory and 
so casilj accomplished and so little risk to life 
is entailed, that I believe surgerv for the treat- 
ment of varicose veins, other than in a few 
selected ca'ics, will soon be a thing of the past 

1 wi h tt acknowIcdi,t m\ indilitedncis to Dr I J 
Ntmba for In-. courU«) in CTttnding to me the nm-jlcRe of 
In rc ( arch connection and al o to Dr Ddnid H Iloscs cn 
(or trandition of Cirman arti Ics 
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FOREIGN BOGIES IN THE BRONCHUS OF 
INTRAPULMONARY ORIGIN 

Report of a Case’ 
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C ALCIFIC\TIO\ m the lung pleura and 
mediastinal l>mpH nodes can be often 
demonstrated roentgcnologicallv in ap 
parently healthv persons It is an almrst con 
stant finding on postmortem examinations of 
adults and is usuallj attributed to the healing 
of a tuberculous lesion In most cases this is a 
beneficial process but in rare instances one or 
more of the calcified hilar hmiph nodes ulcerates 
into the bronchus In such a case the calcified 
mass ma\ gi\e nse to all of the stmptoms pro- 
duced b\ an\ foreign bod> aspirated through the 
mouth 

Mant writers hate emphasized the necessiij 
for suspecting a foreign bod> of extrinsic origin 
in the bronchus in all cases of pulmonar> sup 
puration but that a foreign bodj ma> arise wtn 
in the chest and cause equallv disastrous results 
has not been emphasized A number of cases of 
stones in the lung hate been reported in which 
the diagnosis was made after the patient had 
coughed out one or manj calcareous masses 
(raj) In a pretious paper (4) a case ins 
reported in which a patient was rebeted of 
chronic pulmonary suppuration by the remoxal 
Vronchoscopicallv of a lar^e amount of calcified 
material from the lumen of a bronchus The 
calcification apparently had followed the aspira 
tion of a tooth pick The case reported herewith 
shows the difficult) of diagnosing the condition 
and, how a fatal outcome maj result from the 
prolonged sojourn of the foreign bod\ 

V man aged <•} was examined m the Ma>o Cliiuc 
January 4 In fgi8 he had had mlluenxa followed b> 
moderate cough and expectoration but with Iitlle impa r 
m nt of general health In August ig 6 followiOs expo* 
sure the cou„h and expectoration increased and was at 
companied by fever and general debility The sputum was 
purulent with a foul odor Three weeks before his exami 
nation a severe pulmonary hxmorrhage had occurred 
rhere was no history of the aspiration of a foreign body 
The patient was weak and was admitted to (be hospital 
on his arrival at the Clmi The temperature xaned from 
100 to 101 degrees and was of a septic type Examination 
of the sputum revealed pirilU and fusiform baalli only 
Ther was marked limitation of movement on the left side 
with many moderately coarse rSles throughout the lower 
lobe of the left lung A roentgenogram revealed what 
appeared to be an abscess corresponding with the patho 

Sabm tt dforpobbe li 


logical area found on physical eiaminalion. On January 
II a bronchos opic examination showed a stneture in a 
bronchus m the lower fobe of the /eft fung This was di 
lated and a large amount of foul pus was aspirated 

FoUoning evacuation of the secretion the patients 
general condition improved markedly and withm 4 days 
the temperature was normal After / days of normal lem 
perature and general improvement pain develop^ sud 
it nlyO'vthelefi idcofthechestamlthetervperaturecoseto 
JO degrees The symptoms were attributed by the patient 
to the fact that he had lam on his left side during the pre 
viotis night Jle was unable to bring op any pulmanan 
secrclKta and it was thought that a sudaen obstruction m 
the bronchus had occurred \ second bronchoseopic 
examination wa> made although the patient was devper 
atelv ill At ihis time there was little pus in the bronenus 
but (hree small pieces of calcareous material were removed 
(copt the bron hut below the stneture (Fig 1) Itwjsthen 
decided that empyema had occurred and thoracentesis 
revealed a small amount of pus at one point ofpuncture 
clear fluid at another and old blood at a third This led to 
(he conclusion that Ihe empyema was multiloeular and 
further operation was deemed mad isable Peath occurred 
shortly 

Necropsy di do ed empv ema with multiple ucculattons 
chronic tuber ulous infection of the left lung and hilar 
lymph nodes marked calcification of the IvTnph node" a a 
their apparent erosion through the bronchial wall At the 
di I lOfi of the left mam bronihus was an area of sMf 
tissue that evidently marked the prolonged sojourn cl a 
loreignhod> In ihebrOftchiMbelowthepoiftt of slnctart 
were two latge calcareous deposits lying free in the bron 
chial lum n (Fig e) tvideni-e of terminal pneumonia in 
the lower lobe of the right lung wa al 0 found 

If the empvcma had not resulted fatalh it is 
Iikelj that with repeated dilatations of the bron 
chial stneture the foreign bodies could hav e been 
removed through the bronchoscope with reslora 
(fonof tftepafienC Co normafhealch 



Fig r Calafied material removed al the U 

second bronehosuopic examination , 

Fag 3 Largecalcareousma stsfoundiubroncnus 
at the postmortem examination 
a febm y e 7 
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SOME MINOR MODIFICATIONS OF HARVEY CUSHING’S 
SILVER CLIP OUTFIT 

Il\ KI NNETII C McKENZlF Toronto Ckntdv 

neparlmeni oJ Sutpery Un lersily of Toronto 


1 ’AOR some \ears Cushing has been using 
small siUer clips in place of ligatures to 
control bleeding ivhen operating on the 
brain Man^ surgeons doing neurological sur- 
gerx ha,\f adopted these clips, and feel that ihex 
form a \er> important adjunct to their technical 
equipment Despite a good dea' of personal 
attention the writer has had considerable difii 
ciiltN with an outfit similar to the one used b> 
Cushing For the past 6 months a modified outfit 
has been used with satisfaction in this clinic and 
a description of it mas be of general interest 
A simple instrument has been desised which 
cuts the ware and at the same time punches out 
a clip (Fig i,B) No wire is wasted and a few 
feet will make a great number of clips These 
clips ate all uniform and can be quickU made 



without experience The alternati\e method of 
making the clips b> winding ware tightU on a 
diamond shaped bar and then cutting along the 
sides wath a special pair of scissors, was unsatis 
factory , the sides of the clips were often of un 
even length and the ends rough, and despite a 
great deal of care w e have frequentl> had difficuUv 
in using them efficientU 
A flattened ware has been more satisfactor) 
than the round xnre, as it overcomes the tendenev 
of the clip to turn in the clip holder, and prevents 
the sides of the clip slipping past each other 
The magazine (Fig i,C) has been mounted 
on a htavv base, in such a manner that the cover 
mg can bt graduall> pul’ed out as the clips are 



lig 2 Method of using clip holder It is possible for 
the operator to slide the holder doim oti top of a clip i\uh 
one hand 
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applied elsewhere In fact we arc cominccd 
that it IS the onlj method which will give the 
de&ired anatomical and functional result in 
those cases of \er\ severe lacerations and con 
tusions of the soft parts accompanied with one or 
more phalangeal fractures 
Fracture of the distal phalangeal bones be 
cause of certain anatomical features presents a 
clinical picture and a set of indications for 
treatment which are totalK different from those 
of fractures of the other segments of the fingers 

FRACTURES or TflE TIPs 
The distinctive features of the pathologv of 
fractures of the tips of the fingers the possible 
gravilv and the often prolonged course of these 
injuries have onl> been appreciated since 
Kanavel (4) demonstrated that the pulp of the 
theca of the finger tip lies in a closed trabeculalcd 
connective tissue sac This sac is least dense at 
the lateral border* of the ungual tuberosilv of the 
phalangeal bone Thl^ explains whj the h«mor 
rhage which collects in the closed space after a 
fracture of the phalangeal bone so often escapes 
dorsall> around the margins of the ungual tuber 
osit) and forms a subungual hsmaloma 

Proximall) this sac is limited b\ its attachment 
in the region of the insertion of the Qeaor pro 



Fig 3 Authors metal I n„er caliper which can be 
applied to anv phalanx or to the distal end of a mela 
carpal (Mock and Cllis) 



Pig Method of apphing extension throu h the 
ringernail 

fundus tendon Di«taU> it is attached lo the 
margin of the broad irregular terminal expansion 
of the bone The periosteum of the ungual 
tubcrosit) is so intimatclj connected with the 
bone surface that it is mvanablv tom when the 
bone is fractured so that subperiosteal hsmor 
rhage after fracture never occurs The blood 
vessels lo the diaphjsis of this terminal phalange 
al bone run parallel to its border on either side 
and within the closed fascial space and the 
nutrient foramina are on the flexor surface of the 
bone within this space 

Pathology The hemorrhage and cedema m 
cident to fracture of the diaph><i» if it does not 
escape to the dorsum of the finger tip as above 
described increases the pressure within the 
clos^ fascial space producing a tension capable 
of shutting off the blood suppl) to the diaphvsu- 
Necrosis of the diaph>sib ma> and often ooe> 
result and this mechanism explains the frequent 
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necrosis of the entire diaphysis often seen de\el 
opmg se\eral weeks after a simple chipping 
fracture here 

Moorehead(S)has described this mechanism 
plus supervening low grade hematogenous in 
fection of the accumulated blood and necrotic 
bone in this cro\;ded space, as the pathogenetic 
factors of so-called "bone felon” which e\er> 
surgeon has seen develop several weeks after 
closed fractures m the finger tips Since this 
mechanism to produce tension and necrosis is not 
effective where laceration into the closed sac 
occurs, necrosis of the terminal phalangeal bone, 
osteom>eliti<!, and "bone felon” are much more 
frequent m closed fractures of the tip than those 
which are compound 

Madden (6) has called attention to this fact in 
his study of chip fractures of the finger tip, and 
every one with any experience m the surgery of 
trauma can verify this observation from his 
own experience 

Clinical course In Hurley ’s (a) series of 27 cases 
of chip fracture of the tip occurring in steel mill 
employees, i lost 196 days from work, 17 lost 
approximately 60 day s each, g not more than ^ 
days each These figures indicate the economic 
importance of careful examination and prompt 
recognition of the surgical indications m the 
treatment of these conditions 
Tnatment On the first pre«entation of a 
crushed finger tip to the attention of the surgeon, 
an X ray examination is imperativ e Examination 
for crepitus is useless because the fragments are 
practicalK always separated We found a separa 
tion of I millimeter or more in every case on 
checking up the \rays of 30 consecutive tip 
fractures coming to our attention In about 9 
out of 10 of these cases in which a fracture is 
found, conservative treatment by immobilization 
is all that IS necessary In the remaining one, 
however, the following signs ind symptoms 
develop within a few hours and become pro 
gressively worse (i) swelling of the tip, (2) 
tenderness, and (3) throbbing pam 
Often the patient is unable to sleep the first 
night after the accident because of the throbbing 
pain As has been pointed out, the«e symptoms 
do not occur m compound fractures or m those 
closed fractures accompanied by extensive lacera~ 
tion of the theca This clinical picture presents 
m indication for immediate operation This in 
creasing tension m the finger must be immediate 
1 \ relieved The site of the incision depends upon 
the location of the hoimorrhage 
If the haemorrhage is subungual, a careful 
examination should made to ascertain whether 


It IS confined beneath the nail or has extended up 
under the eponychium In the former case 
a chip IS cut from the center of the fingernail 
with a straight knife, the edge of the blade being 
held almost parallel to the surface of the nail, 
and the knife drawn toward the tip of the nail 
By this maneuver very little pressure need be 
exerted upon the \ ery tender nail This seems to 
us preferable to boring the nail, which is quite 
painful and provides for the escape of the blood 
only a tmy hole which is easily closed by coagula 
tion or bits of fibrin and mav have to be opened 
subsequently The approach to the nail bed by 
incision beneath the free edge of the nail is 
objectionable both because of the extreme 
sensitiveness of this region, and because it cannot 
be thoroughly sterilized, the epidermis being 
often fissured and irregular where it is attached to 
the nail If the hemorrhage is principally be 
neath the lunula or proximal to this under the 
penonvchium, it can be liberated by separating 
this structure from the eponychium with a sharp 
knife 

If the hiemorrhage does not appear under the 
nail, an "alligator mouth” incision should be made 
through the theca by a careful dissection with a 
Graefe cataract knife of an mch below ^e 
nail through the tip and including the full width 
of the finger backward until the site of the in- 
jurv IS exposed 

Although, as Jones (3) points out, the hypo 
nychium is peculiarly resistant to infection, yet 
therougband thickened skin of the fingers of work 
ing men presents a contaminated field Careful 
suigical preparation of the finger before operation 
IS essential One may use full strength tincture 
of iodine followed by alcohol Excessive grease 
and oily dirt can be removed with ether or, as we 
prefer, any commercial carbon tetradilonde, 
"cleaning fluid ” No anesthetic is required for 
the incisions about the nail Because we have 
felt that the swelling of the finger often resulting 
from the injection of a local anesthetic might 
contribute to a passive congestion, which we 
were tryang to rcliev e, we hav e routinely employ ed 
gas and more recently ethylene in inducing 
general anaesthesia for incisions of fingers 

Another ty^ie of chip fracture in which opera 
tion IS indicated is the one which, although pre 
sentingno unusual symptoms at first and no sign 
of increasing tension, remams tender Roent- 
genograms must be made at frequent intervals 
If the tenderness persists after 2 or 3 weeks, it 
will be found in the roentgenograms that the 
fragments are becoming <smaJler and show signs 
of necrosis instead of bone proliferation It is 
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evident that the blood supply to the fragment 
from its periosteum is not sufficient for bone pro- 
liferation to occur The remo%al of such frag 
ments through a small incision in the lip is in 
dicated No curettement should be done as it is 
important not to injure any normal penosteum of 
the diaphy-'is i%hi^ may remain Wc ha\e a 
large number of cases ivhich show regeneration of 
the entire distal phalanx from shreds of pen 
osteum left behind after the diseased bone bad 
been remov ed 

rRACTURES OF TIE SHAFTS OP TIE 
PIULANGES AND METACARPALS 

Fractures of the shafts of the phalanges and 
metacarpals present all the \arieties and com 
plications found m fractures of the long bones 
Treatment depends upon (i) displacement and 
comminution (2) jomtmxoKcmentor complical 
mg dislocations (3) concomitant injuries of the 
soft parts 

Sunple trans\erse fractures and others without 
displacement or joint involvement need only 
immobilization on a palmar or dorsal splint for 2 
or 3 weeks with daily manipulation and passu e 
motion of nearby joints the progress of callus 
formation being checked occasionally by roent 
nnograms In the metacarpus such sunple 
fractures are similarly treated with the Angers 
immobilized in Aetion around a bandage roll or 
padded wooden ball 

When displacement, commmution or joint 
invoUement exists extension is necessary the 
choice of method depending on the condition of 
the adjacent soft parts A banjo splint mib 
either plaster WTist band or alummum forearm 
splmt or a Walker splint (Fig i) to which a wire 
frame has been attached is applied and from 
this extension is made upon the finger with rubber 
bands or a small coil spring which can be attached 
to the finger by moles^n adhesive stnps or 
^Vheelers (13) or Smdairs (10) glue or gauze 
strips 

Vallet (12) has devised an extension apparatu:> 
for transverse fractures of the phalanges with 
angulation which comprises a fiat alummum 
sphnt like a tongue blade which can be angulated 
in the region of the fracture to secure correction 
of the deformity and a sliding metal piece with 
hoo^ fitting over the webs between the fingers 
against which counter traction is made This 
like the wire splint described by \\iIson and 
Cochrane (14) is suitable for simple fractures of 
the xmddle and proximal phalanges of the second 
and third fingers which have a web on either 
side of the base 


We have, for most purposes, discarded the use 
of adhesive and glue, and employ finger nail ex 
tension which obviates the slipping of adhesive, 
blistering, or desquamation of the skm often 
resultmg from glue This is apphed by boring 
two holes m the free margin of the fingernail 
With a sharp pointed knife (Fig 2) If Sie free 
margm of the nail is not long enough, the skin 
can be pushed back under local anesthesia a 
procedure which is entirely pamless Through 
these holes in the nail margin small silk ligatures 
or malleable wire is introduced and this is at 
tached to the rubber band Extension can be 
made m this manner without injury to the nail 
Occasionally the nail moves forward about 
inch so that the lunula increases m depth, but 
after extension is removed the normal contour 
of the nail is re established Such extension 
on the nail, because of the mtimate connection 
between the hyponychium and periosteum of the 
distal phalanx practically constitutes direct 
skeletal traction and considerable force can be 
applied We have used as much as 8 ounces of 
traction This nail extension also allows the 
application of Dakins solution to open wounds 
and can be used a)»o m cases of swelling and 
contusion of the finger where adhesive or glue 
would not adhere or is contra indicated This 
type of extension however is not forcible enough 
to overcome any considerable overriding or to 
prevent shortening in case of marked com 
mmution such as those seen m severe crushing 
injuries of phalanges and metacarpals and where 
more poRcrful extension is indicated or where 
considerable torsion is necessarv to coapt spiral 
fractures In these either the Stemmann nail or 
the finger calipers must be applied 
To Schujn (9) belongs credit for the first of 
the Stemmann nail m fractures of the hand In 
his capaaty as director of surgery for the police 
of the City of Berlin Schum has had a 
expenence with severe hand injuries, uicJudino 
many compound and shattered Jractures of the 
metacarpals He reports 50 cases in wiuA ^ 
Stemmann nail was applied but does not des- 
CTibe his technique He applies extension to tee 
nail by the use of a banjo splint with cio s bars 
which are useful in case torsion is neces ao 0 
bring the fragments in alignment He rarev 
leaves this extension on longer than 2 or t ^ 
as sufficiently firm union has taken place by t 

FINGER CAMPER 


For the same type of injury for 
Stemmann nail is employed, we are now u g 
special type of caliper which we have de 
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This consists of a U shaped bar approximately 
5 inches long, inches wide and }4 vndi in 
diameter, hinged at the apex, with the free ends 
tapered and turned in at right angles toward 
each other The points are held m position m the 
cortex of the phalanx b> means of a set screw 
passing through two flat strips arising from the 
sides of the splint (Figs 3 and 4) The technique 
for the application of these is \ery similar to that 
of the Stemmann nail In our experience the 
Stemmann nail produces more tissue reaction 
and mvoUes more danger of fracture of the 
phalanx m its application than do these calipers 
In this connection there are several anatomical 
considerations of importance The shafts of the 
phalanges are, of course, not round but flattened, 
especiallj the proximal one on the sides of which 
flanges are developed for the attachment of the 
lumbncal and the interosseous muscles In 
muscular subjects, these phalanges are quite 
flat It is not necessary or e\ en advisable to apply 
the nail or caliper to the mjured phalanx, as bj 
the application of skeletal traction to the pha 
lanx distal to the mjured one, full extension of the 
inter, ening joint capsule can. be maintained and 
at the same time traction of the fractured frag 
mcnt secured 

In fractures of the metacarpals, extension is 
applied to the proximal phalanx, and the best 
location for its application is the neck of this 
bone just proximal to the capsular ligament 
The bone is free in this region, while the more 
proximal parts of the lateral surface are covered 
b> the ligaments of the lumbncales and the m 
terosscous muscles In order to a\oid the exten 
sor tendon sheaths which extend further around 
the phalanx than those of the flexor tendons, 
incisions ate made about >4 inch volar to the 
lateral margin of the bone A small kmfe is intro- 
duced and the extensor tendon sheaths pushed 
back without being opened Inasion of the sKm 
•should be about ^ inch in length and extend 
distal to the point where the extension is to be 
applied so that there will be no tension on the 
skin bj the pomt of the calipers or the nail 
which should be «:ituated at the proximal end of 
the incision The periosteum is pushed back 
w ith the end of the knife These incisions can be 
made under local anesthesia The points of the 
caliper are screwed firmly into the bone, or if a 
nail IS used, a ^ inch drill is passed through the 
neck of the bone and an ordinary Gloaer’s 
needle, such as is u<ied m suturing the skin, m 
scrlcd and broken of! so as to extend K inch 
bejond the skm on either side The needle is 
'ccured in position bj a silk suture passed 


through the e>e and tied around the finger 
Narrow strips of gauze soaked m compound tme 
ture of benzoin are used to seal the w ounds and 
wrapped around the needle or the caliper where 
this passes through the skin incision 

Some particular types of fracture require 
special t>pes of treatment In drop finger, or 
mallet finger, the insertion of the extensor is 
tom off by the avulsion of a small flake of bone 
at the msertion of this tendon into the dorsum of 
the base of the distal phalanx This is generally 
sustained by violence apphed to the tip of the 
partially flexed digit It is imperative that the 
distal phalanx be brought into perfect apposition 
with the avulsed fragment 'This can generallj 
be accomplished by splmtmg the finger with the 
distal interphalangeal jomt in sharp hyper 
extension, as described by Bambridge (i) and 
Laird (5) If the X ia>s do not reveal perfect 
apposition, open operation or subcutaneous 
operation with the insertion of needles as des 
cribed b> Tennant (ir) must be performed 
The finger should be left immobilized for 3 weeks, 
after which careful passive motion is instituted 

Sennet’s fracture of the base of the first 
metacarpal is usually produced b> force trans 
milted through the bones of the thumb The 
fracture Ime is oblique and the fragment maj 
consist of either the dorsal or volar portion of the 
base This fragment cannot be controlled and 
after manipulation reduction tends to slip out 
agam We find that powerful traction on the 
thumb, generally apphed b> means of calipers, 
accompanied by either flexion or extension de 
pending on the position of the proximal fragment, 
Will accomplish and mamtam reduction 

Non union of fractures of the long bones of 
the hand are fortunately uncommon The intro 
ducUon of foreign bodies into the hand in these 
cases is seldom, if ever, advisable We have 
secured ver> satisfactory results by applying 
stnps of periosteum around the unumted ends 
after freshemng them 

Fractures resulting from bullet wounds are 
often accompanied by considerable comminution 
and require caliper traction after debridement 
has been done and the Carrel method of wound 
sterilization mstituted 

CONCLUSIONS 

1 Traction without injunous mampulation and 
spluiting will often reduce and mamtam reduction 
in fractures of the long bones of the hand 

2 Direct skeletal traction is applicable to 
these fractures and is the indicated method m 
cases in which other traction cannot be apphed 
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3 Skeletal traction e«peci 3 ll> bj the finger 
calipers designed b\ the authors, has given the 
best functional end results m cases of severe 
trauma of the soft tissues concomitant with 
phalangeal fractures 

4 Due to the proximitv of joints in all finger 
fractures constant attention must be giv en to the 
preservation of joint function 
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B ILAI ERAl. epidid> mitis is the most lie- 
quent cause of obstructive steriht> in the 
male Strictures of the vasa dcferentia 
and ejaculator> ducts are also etiological factors 
Vanous procedures have been recommended 
and emplojed for restoring the contmuil> of the 
seminal duct Practic<ill> all consist in short- 
circuiting the vas deferens for a block at the tad 
of the epididymis and resection and reunion of 
the stnctured v as 

Successful tnd results have, however, been so 
few that the patient can entertain very little 
hope for a renewed fertibty The Martin opera 
tion of vaso-epidid>mostomy (15) and its vanous 
modifications — a procedure most frequentlv em- 
pIo>€d— with few exceptions (Hagner, n), has 
given no more than 10 per cent successful results 
Because of the large number of failures, some 
men have abandoned all attempts toward restor- 
ing the continuity of the duct and recommend 
puncture of the testicle or epididymis and 
aspiration, and artificial impregnation (Posner, 
21) Lespinasses artificial spermatocele sac (12) 
was for the purpose of accumulating a large 
quantity of semen to be deposited in the same 
manner 

Slnciures of the ejaculatory ducts Permanent 
occlusion of the ejaculatory duct is rare Tern 
porary Wocking due to pfugs of mucus or pus, 
orcedema and distortion of the verumontanum is 
quite common flTien stricture is found, dilata 
tion through the endoscope (5) may be possible 
Sfost attempts at dilatation are unsuccessful 
Stnchires of the pchic portion of the las deferens 
These are, fortunately, quite rare having been 
found in about 1 per cent of vusotomies (Belficld, 
a) Repair of these stneturts is practically im 
possible because of their inaccessible location 
Roan (3) united the vas to the aijlenor urethra 
and recommended this method for the relief of 
strictures of the peUic v’as and the ejaculatory 
ducts 

Strictures of the scrotal poriioi of the vas deferens 
These include all strictures of the vas up to the 
external inguinal nng and for a few inches beyond, 
for the redundanev of the vas deferens allows it 
to be pulled out for some distance Strictures of 
the vas deferens am quite common 
They arc frequently present in association With 
an epididvmitis and must be removed before any 

Ufore ihe Chicago Uro 


attempt is made at short circuit oi tne vas 
are also frequently found without an epididymitis 
— these are usually unilateral— and may be anal 
ogous to strictures of the lower portion of the 
ureter They may also be due to trauma or in 
jectioiv of strong irritants m vasotomy 

This is an accessible portion of the \as deferens 
and stnetures m this region can be readily and 
successfully repaired m the majority of cases 
Resection of the stnctured portion and end to- 
end anastomosis, with a silkworm suture m the 
lumen coming out through the skin to act as a 
splint and to direct epithelization, has proved 
successful in many cases Successful results wnth 
this and other procedures, both chmcal and 
experimental, m restonng the patenev of the 
vas have been reported by Mayo (16), Lydston 
(14), Christian and Sanderson (5), Pignatti (20), 
Wheeler (27), Sthmerz (2^), Sevberth (26), 
Gohrbandt {7), and others 

Vasepididymostomy, union of the vas defer 
ens to the epididymis above the obstruction, 
md vaso orcnioslomy, union of the vas to the 
rete testis, are the procedures employed for the 
relief of the occluded epididvmis 

VASO EPIDIDYMOSTOilY 

Martin’s ongmal operation w as a lateral anasto- 
mosis of the vas to the head of the epididymis 
with catgut sutures, the operation being entirely 
cxtravagmal Smee then, various modifications 
m the suture matenal used and in the choice of 
the point of attachment to the epididymis have 
been reported by Fuller (6), Hagner (to), Qumby 
{22), and others 

Silk, human hair, and silver ware for suture, and 
the placing of the sutures to produce a circular 
anastomotic channel, are some of the variations 
from the ongmal End anastomosis of the \ as to 
the epididymis (Hagner, 8) and union of one vas 
to the epididymis of the other side (Hagner, 9) 
have been reported Bogoljuboff (4) reported a 
senes of expenments in which he resected the 
tail of the epididymis and implanted or united 
the cut end of the vas to the epididymis with a 
few successful results 

The reasons for the relatively few successes in 
vas cpididymostorny may be summarized Some 
are well recogmzed and others not generally con 
sidered or understood 

f ic»l ^oCKtr November Jj igjfi 
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Fig I Cut from Gra> s \natom% tbowiog particularly 
the reie testis and epidnhuus 

X \ aso-epjdid>inostom> is not a direct an 
astomosis A cup*shaped piece of tubule of 
epididymis is removed in the hope that anasto 
mosis nill develop from one of the convolutions 
Direct vaso-epidid^mostom) (Lespmasse 13) is 
rarely possible because of the almost microscopic 
sue of the tubule of the epididymis abov e the tail 

2 Slight hsmorrhage with a blood clot at the 
point of anastomosis trauma of the operation 
and the imtation by the suture material can pro 
duce enough scar tissue to occlude the anasto- 
motic channel McKenna (17) recommended a 
procedure which he modified later (iS) for the 
purpose of prev enting clots from organizing and 
closrag the point of anastomosis as shown m 
Figure 2 and reported some success It consists 
in the insertion of a sUkwonn gut as a retention 
suture through the vas through the point of 
anastomosis and through the epididymis united 
on the sUn of the scrotum and left in place S to 7 
or io days 

3 The epididymis tubule is very thin and as 
friable as tissue paper Any suture mateiul will 
tear through readdy and particularly so as a 
result of the cedema following the trauma of the 
operation Ev en though the pomt of anastomosis 
be in the intravagmal portion of the epididymis 
union will not be very firm for the tunica vagina 
lis covermg the epididymis is much thmner than 
that covering the testicle (Moms 19) 

a, The testicle moves up and down with the 
contraction and relaxation of cremastenc and 
dartos and the vas deferens which is redundant 


Fig s 

Fis i Diagrsffisutic sketch showiDg Uteral 
mosisof the v»s to the head of the enididytms with » silk 
worm through the point of anastomosis irnmjng out through 
the vas and epididynus and tied os the stun as descnbed 
by McKenna The silknoijn is intended to prevent blood 
cfot from organuing and closing the anastomotic channel 

Fig 3 Diagramnutic sketch similar to Figure s except 
that the silkworm is nm through the epididymis above 
the pomt of anastomosis to prevent movement of the vts 
and tension at the point of anastomosis (Authors 
nodificatioD ) 

and also has some chstiaiy and penstaltic action 
tightens tahes up slack and loosens with the 
movements of the testicle and with filling and 
emptying of the bladder Because of these factors 
there 15 always considerable tension at the point 
of anastomosis with 3 resulting separation of lie 
apposed tubules This is probably the most 
unportant cause for failure of the operation 

I have recently had a successful result in which 
an attempt was made to limit the mobility of the 
testicle and vas, as shown m Figure 3 A s 2 t 
worm gut was run through the vas and epididy 
ims as In the procedure recommended by hic 
Kenna except that the silkirorm emerged from 
the vas above the point of anastomosis then 
through the epididymis above the point of an 
astomosis and out through the skin 

5 It may be well to note when a succe«sful 
result is obtained with any of the procedu^ 
mentioned or any of the others to be discus w 
that the new anastomotic channel may become 
gradually occluded by cpntraction of scar tissue 
about It or within ib lumen so that one canno 
speak of permanent results 


imov or VAS deferens to 


SPER3UTOCE1E 


Spermatoceles are common and may be p^^ 
ent coincidentally with occlusion of the , Tl 
mis Lateral anastomosis or implantation ot l 
cut end of the vas into the sac as shown m Hg’i 
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4 \as impUntcd mlo spermatocele tvbcn it is 
coincidentally present for a block in the epididymis 
Diagrammatic representation of an operation ibnt should 
oSct excellent possibilities for success 
Fig 5 Author s operaiion—union of i as to tele testis 
vrith a silknorm through testicle and point of anastomosis 
Diagrammatic sketch shomng the \anous steps of the 
operation as described in the detail of the operation Ihe 
needles in the vas and that through the testicle are thread 


ed «ilh the silknorm and then removed Sutures are 
placed in the <plit end of the vas and united to the tunica 
vaginalis at the rete 

Fig 0 C^eratjon completed Vas is united to rete 
testis and the sillivorm running through vas and testu-le is 
on skin of «crotum and left in place ^ to lo days before 
remov-il 

Loner inset shoirs end of v as spread out and dipped into 
rete and united inth catgut to tumca 


4, offers etcellent possibiUtiea for success Hagner 
(i i) his reported a successful case Attempts to 
produce true spermatocele expenmentaUy for the 
purpose of having a sac to which the vas could be 
attached have been entirel) unsuccessful (23) 

irvi0\ OF TItE \ \S DEFERENS TO TltE RETE 
TESTIS 

The rete testis is an mtercommumcating net 
work of tubules located m the mediastmum of the 
testicle, whose function is similar to that of the 
renal pelvis, the sperm accumulating in the rete 
and passing out into the efferent ducts Ilie vasa 
efferentia and the rest of the seminal duct are 
developed from the wolffian bodv and wolffian 
duct, whereas the rete develops from the genital 
gland (Wilson, c8) In some lower vertebrates 
living m wntcr and in roan> invertebrates the 
duct system does not etist, the sperm is expelled 
from the rete into the pentoneal cavity > as i» the 
ovum of the human female, and then out through 
pores in the lower abdomen 

The testicle has a thick tunica saginahs and 
also a tunica albuginea and vasculosa, so that 
sutures inserted through its coverings have an 
excellent chance of remiining in place The rete 
testis, consisting of manv tubules should 


theoretically at least, offer better opportunities 
for anastomosis than the single tubule of the 
epididymis 

Union of the vas to the rete was first done ex 
pcnmentaJly by Scaduto (24), who resected the 
epididymis and united the cut end of the V'as to 
the rete None of his operations were successful 
Bogobuboff (4) reported a few successes and 
since then v anous authors, mostly foreign, ha\ e 
reported varying degrees of success and failure 
with this procedure 

author's opekaxtov 

The operation that will be described consists in 
the union of the vas to the rete with the addition 
of a silkworm gut running through the vas and 
testicle at the point of anastomosis and tied 
outside on the sUn of the scrotum The purpose 
of the silkworm gut is to develop a patent dian 
nel, to prevent organization of a scar and to make 
a patli for epitheUzation It furthermore fixes 
the testicle and vas quite well, preventing their 
mobility and preventing tension at the point of 
anastomosis 

The chief objection to this procedure is the pos- 
sible injury to the testicle from the silkworm 
that IS run through it and allowed to remain m 
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place a number of dajs Section of the testicle 
in all the fourteen operations on do^ in nbidi 
the suture remained in place for penofis tarving 
from J to 14 da% s was done to determine the tx 
tent of injur% to the testicle 
No evidence of scar was to 1 ^ found the point 
of exit of the silkworm on the come* surface of 
the testicle could not lx. located and except for 
the destruction of a few tubules alon" the course 
of the silkworm apparcnth no injuij to the 
testicular tu. ue resulted from this procedure 
In none of the 14 operations was an animal 
mfected de'pite the constant gnawing and sawing 
awa\ at the retention ulure b\ the dogs In 8 
the ilkworm was pulled out prematurel> In 
another senes of experiments in which the cut 
end of the \as was united to the head of the 
epidjd\-mi3 with ill worm left in place as in the 
McKenna operation all the dogs became infected 
or dc\elop« a localized epidid> milts from the 
constant pulling at the suture It is evident 
therefore that the testicle withstands considerable 
trauma and is quite resistant to infection 
Of the 14 bilateral operations on / dog- on!> 6 
can be reported for the flkworm was pulled out 
before the fifth da) u the other 8 Of the 6 m 
which the silkworm remained in place 7 to 14 <la>s 
3 were successful Sperm could be ‘queez^ out 
from the testicle through the vas in these s cases 
This procedure appears to f*e rational, and with 
improvement in technique should give an appre- 
ciable number of succes ful results on the human 
where the utures will remain undisturbed I 
have recenil) performed this operation on one 
man but cannot determine the end result for I 
have lost track of bun In thia case also except 
for the immediate reaction during the first few 
davs there was no gross evadence of injurv to 
the testicle 


DETAIL OP THE OPESATION 

The detafl of the operation is shown in Figures 3 
and 6 The vas deferens is hfled out of its sheath 
about iK inches above the point where it crosses 
the mediastmum of the testicle A small long 
itudinal tuck is made in it and the vas catheter 
ized toward the posterior urethra to determine 
Its paienc) or colored fluid is injected for the 
same purpose as should be done in all operations 
for obstructive sUriljlv A blunt vasotoni) 
needle is inserted downward toward the epididj 
mis through the opening in the vas and the vas 
then divndtd over the needle at the point where 
It crosses the media tinum of the testicle The 
upper end of the vas is split in two or three parts 
and coo catgut sutures inserted through the spht 


ends With a No 23 gauge hj-podermic needle All 
the suturing and running through of the silkwom 
IS done with hvpodermic needles as m the fine 
blood V essel and vas anastomosis recommended l>v 
Belficlcl (i) The \asotom> needle in the vas is 
threaded with a fine sDkworra and then removed 
A long No 2j gauge needle is inserted through 
the posterior convex surface of the testicle with 
Its point emerging at the rete m the mediastinum. 
At this pomt of emergence the tunica is split 
for a distance of one fourth of an inch and the 
tete incised A slide is taken now or preferablv 
beforehand from the incised rete to determine the 
presence of sperm as is done in all op-ratioi> 
from the point where the anastomosis is to be 
made The needle running through the testicle l. 
threaded with the silkworm in the vas and with 
drawn, so that the silkworm is now through the 
testicle and vas The sutures in the spLt end of 
the vas are umted to the tunica of the testicle 
which has been incised and the ends of the vas 
dipped somewhat into the rete and the sutures 
then lied The silkworm is earned out on the 
skin on both sides and then tied It u left u 
place 7 to 10 davs before removal 
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PRESENT DAY REQUIREMENTS 
IN ANAESTHESIA 

T he patient of today is no longer satis 
fied merely to be spared pain during 
operation He maj demand a local or a 
general aniesthetic Those who seek uncon 
sciousness complain unless induction and 
reco\er> are as short and as pleasant as 
possible If local methods of induang an'es 
thesn fail or are not a\ailable, disappoint- 
ment may be keen The surgeon requires of 
the an'csthetist that the operative field be 
quiet and relaxed for the use of either cautery 
or knife Both patient and surgeon demand 
that the an-esthesia shall be as free aspos«;ibIe 
from immediate and remote dangers and 
complications 

The envnronments and the man\ diseases 
complicating the life of man have produced 
grave risks which man> times challenge the 
best efforts not onl> of the surgeon but of the 
an Lslhctibt As surgeons gam confidence in 
themselves and in their assoaatts, more cases 
entailing grave risks art brought to the oper 
aling room Thus to the demands of the sur 
geon and the a\ enge patient are added those 
ol 1 bocU racked bj disease If anv of these 


demands are ignored, satisfactory results are 
difficult to obtain Even the skilled surgeon 
often secures with difficulty some of the 
splendid results accomplished by modern sur- 
gery, unless the operative field is quiet and 
relaxed, as well as stenle and insensitive 
The anesthetist administering chloroform 
was so successful m meeting most of these 
demands that many years elapsed after the 
dangers of this type of anesthetic were well 
known before surgeon and anesthetist were 
willing to forego its benefits But gradually 
the use of ether by the open drop method 
became almost universal The relaxation w as 
usually sufficient, but the operative field was 
not quiet because of uneven or labored respi 
ration except in deep an-csthesia Some un- 
pleisant postoperative effects, chiefly nausea 
and vomiting, made some patients dread ether 
anaisthesia more than the operation 
The surgeon’s dread of chloroform and the 
patient’s distaste for ether grew apace, so 
that it was not surprising that gaseous and 
local anesthetic agents, pnmanly advo 
cafed espeaaJly when the surgical nsk was 
grave, were more or less successfully applied 
when the nsk was not senous As a result 
almost every ty pe of operation was performed 
by the aid of, or in spite of, any one of a num 
ber of anesthetic agents In the last few > ears 
anesthetists have gradually adjusted them 
selves to the adv antages of the older and new 
er methods, so that now there is a tendency to 
use tho'se agents which, alone or in combma 
tion, provide quiet and relaxation without 
untoward effect postoperatively This is 
especially noticeable whenever the surgeon 
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encourages the anesthetist to become pro 
fiaent in the use of many anesthetic agents 
and in more than one nay of employing each 
It IS quite likely in the future de\ elopment of 
anjpsthesia that more and mote emphasis wdl 
be placed on relaxation and the anar^thetist’s 
populanty null depend on his ability to supply 
such relaxation without adding avoidable cle 
ments of danger or unpleasantness 

The quest for such a technique which adds 
the desirable results of chloroform to the reJa 
U\e safety of ether, is gradually carrying us 
away from deep anTSthesia by inhalation 
methods atone Morphine and oil ether co 
Ionic anaesthesia provides quiet respiration 
and relaxation and in skilled hands n appar 
cntly safe but the method is obviously open 
to improvt ment Fortunately improvements 
are being constanth made in its use 

Sacral block anesthesia is so satisfactory 
for excision of haimorrhoidi that when prop 
etly applied it is the mo t finished work of the 
present day an'esthetist and has sati fled both 
patient and surgeon 

Methods of induang local anesthesia for 
operations m many parts of the bodv have 
often been unsati factory unless combined 
with morphine pie operatively and light 
general anasthesia The absence of periods of 
cyanosis and traiiung has been particularly 
noticeable in nece sanly light general anxs 
thesia when carbon dioxide has been avail 
able The extensiv e use of carbon dioxide is 
recent and its place in antsthesia technique 
js debated 

Certainly there is no ideal routine an»s 
thetic agent in general use at the present time 
although almost any operation may be pam 
lessly performed bv the use of any one of a 
dozen or more ana-slhetic agents Orgarac 
chemists have been unusually successful in 
synthesizing new agents which are capable of 
producing local anesthesia A great deal of 


progress in the future may be expected from 
such efforts The time may come when safe 
general anesthesia ind muscular relaxation 
can be produced by agents injected hypodcr 
mically At the present time the greatest 
promise of progress is held out bv a more and 
more careful application of the known anas 
thelic agent or agents best suited to the pa 
tient and his peculiar physical condition, 
there is little place for routine in antesthesia 
JOKN S Luvuy 

PHkSICS AND THE PHYSICIAN 

P RFMLDrCAL students often lose 
sight of the fact that the term physi 
aan was probably originally appbed to 
the man who treats bodily ills, because of his 
acknowledged familiarity with certain laws of 
nature they may have o\ crlooked the s g 
mficance of its origin from the Greek word 
meamng nature Students are likely to feel 
that physics is a satnee i to w hich is appended 
a number of necessary crediU toward gradua 
lion) and that the particular dmuon called 
mechames is important only for students of 
engineering 

On the contrary an understanding of the 
fundamental laws of mechanics is essential to 
the creditable treatment of the injuries of th< 
back and extremities The shipwrecks that at 
times drift into the cate of the orthopedi-. sjr 
geon indicate cither that not every one is fitted 
by nature to deal with mechanical problems or 
Use that the training of certain practitioners 
has been inadequate For instance many 
cases of non union following fracture of the 
humerus are seen that have been obviou'ly 
meffiaently treated by a cast extending only 
from the wnst to the axilla msttad of from th 
wnst over the arm and body to immob ii e 
not only the elbow but also the shoulder joint 
Again the everpresent ischxmic contrac 
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tures, followng fracture of the leg as well as 
of the arm, are a gloomy reminder of an m 
adequate appreciation of the mechamcs of 
arculation as w ell as of the mechanics of bone 
and muscle Looking on the bnghter side, 
some of the best work in the treatment of the 
injured has been done hy the practitioner 
working alone, meeting the needs of his pa 
tients ivith a good supply of ready knowledge 
combined with common sense Hugh Owen 
Thomas was such a man, working in his own 
way, hammering out his own splints for the 
many traumatic cases that came to him from 
the docks of Liverpool, he gave excellent 
service to his patients and left us the hcntage 
of many useful appliances Among these is 
the Thomas caliper splint which is now used 
m so many ways for disabibties of the lower 
extremity 

An important part of modern industnal and 
traumatic surgery is the treatment of frac- 
tures Questions are often asked about the 
proper treatment 0! fractures 0! the humerus, 
femur and other bones It is not well to out- 
line many iron dad rules for all fractures, for 
fractures even in the same region of a bone 
often vary considerably It is well to be famil- 
iar inth the various appliances used, but it is 
better to consider each case an independent 
problem and to attempt to satisfj the de 


mands of the basic mechamcal laws go\ einwg 
the situation For the reduction of the frac 
ture Itself some understanding of the laws of 
force and the laws of fulcrums and levers is 
essential In maintaining the reduction, 
vigilance is necessary to insure that the re 
tentive apparatus is actually functioning 

Laws of nature that maj be expressed in 
formulas are likely to fnghten us In fact 
however, formulas simplify the matter by 
expressing a law m terms that are unj\ ersall> 
applicable Complex as some problems in 
physics become, it is fortunate for us that the 
laws which we need most are as simple as they 
are important 

The importance of proper mechamcs in 
rcconstructiv e surgery is nowhere more aptly 
summarized than by Hippocrates’ m de- 
scribing a splint which he used for fractures of 
the leg He wrote “If properly man 
aged, this is an excellent contrivance, 
but if any of them (parts of the splint) do not 
ftt properly, it does more harm than good 
And all other mechanical contrivances should 
cither be properly done, or not be had recourse 
to at all, for it is a disgraceful and awkward 
thing to use mechamcal means m an un 
mechamcal way ” Hugh T Jones 


«Tbe Genuine Works of Hippocrates translated from the Greek by 
Frane>* Adams LLD Printed for the Sydenham Society London 
1S40 vol u p 5j9 



MASTER SURGEONS OF AMERICA 


EDW\RD HICKLING BRADFORD 

D r BRADFORD wds a promment figure m the group ot Boston surgeons 
^ during the last part of the nineteenth centurj and the carlj part of the 
tnentieth While he al\\a\s maintained a h\cly interest m general 
sutgerv and held at times a number of positions which requited much purelj 
surgii-al work his 'iptcial concern and his principal activities lay along the line* 
of orthopedic surgerj m which speaali) he wav one of the outstanding pioneers 
m America 

He was born in Boston, June 9 184S being descended from old New England 
stock — an earl> governor of the State being one of his direct ancestors \ftcr a 
preliminary education in the preparatorv schools he entered Harvard College, 
and graduated in i86g He then began his medical education at the Harvard 
Medical School where he graduated in 1873 receiving the degne of MD 
Crossing thtn to Furope he passed t«o >ears m visning the various medical 
centers where he attended lectures and clinics While in England he woried 
manv months wath Dr Owen Thomas of Liverpool, a pioneer in joint surgerj 
and the inventor of the splint called after his name Lpon hia return to \menca, 
he went to New 'kork, and there followed the surgical vvorl of Dr Charles 
Favette Ta>lor Fmallj he came back to Bo>ton, where he established lumself, 
and began the practice of hiv profession 

For a long period he worked with Dr Buckminster Brown at the House of 
the Good Samaritan Ihis institution was thv, firstone m Boston where the bone 
and joint diseases of children were regarded as belonging to a speaal branch of 
surgery and where as such thej were carefully studied and treated In cour e 
of tune Dr Bradford succeeded Dr Brown as surgi»oa in charge of this institution 
Early in his career he was invited to join the surgical department of the Boston 
Cit> Hospital and of the Boston Dii«peni>ary, and also that of the Children’s 
Hospital at all of which institutions he worked hard and faithfullj for rmnv 
years gaining much valuable etpenence and facing gradually promoted from one 
grade to another until in all of them he reached the highe t position As time 
went on, he devoted more and more of his attention and energies to orthopedic 
isurgerv , and for this reason he became more and more closely assoaated with 
the Children i, Hospital and it was iaigety heri, lint he thought out and made 
known the correct pathology of oongemtal dislocation of the hip and later 
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instituted the proper methods for its treatment He also invented, for the treat- 
ment of Pott’s disease, the simple and useful frame ^hich ever since then has 
borne his name Of the many other pieces of orthopedic apparatus brought out 
b> him may be mentioned the Bradford abduction hip splint, which has been 
\ ery successfully used in the ambulatory treatment of canes of the hip joint 
In 1880, he joined the surgical department of the Harvard Medical School, 
with the title of clinical instructor of orthopedic surgery, and he was gradually 
promoted until in 1903, he was made full professor, being the first person to hold 
the Buckminster Brown professorship of orthopedic surgery He retained this 
position until 1912, and, during this long time (1880-1912), except for a brief 
period, he gave much of his time and attention to teaching In this he was very 
practical, and he believed emphatically in the use of models and illustrations of 
all kinds to make clear his points In the course of his teaching, he used a ver> 
large collection of lantern slides, a collection which he himself bad made, and 
which he later presented to the School In 1912 he was made Dean of the School, 
and he discharged the duties of this ofiice for six years During this time, and m 
fact for the rest of his life, he was greatly interested in the welfare of the students, 
with whom he tried alwa>s to keep in very close personal touch To use the 
words of President Lowell “He gave a new birth to orthopedic surgery m this 
countrj , and his administration as Dean prepared the way for the developments 
of the School that have «iince taken place ” In 1919, he was elected an overseer 
of Harvard College, and his interest m the College and the School never abated 
The Board of Overseers of the College voted, some weeks previous to his death 
to confer upon him the degree of doctor of science (S D 1 and this decision was 
announced by President Lowell at Commencement, June 24, 1926 

He belonged to a number of professional societies, national as well as local, 
and he was constant m his attendance at meetings, he himself miking frequent 
contnbutions His book on Orthopedic Surgery, which, with the late Dr Robert 
W Lovett, he published after his man> years of rich experience, marked a dis 
tinct epoch in the de\elopment of the specialty of which it treated, and it went 
through five editions 

Although most of his tune was passed in attending to his work at the hospitals 
and at the medical school, as well as to his own private practice, an extensive one, 
he found opportunity also for other activities, for hew is president of the trustees 
of the Massachusetts Eje and Ear Infirmary, chairman of the board of trustees 
of the Massachusetts Hospital School (Canton, Massachusetts), a trustee of the 
School for Crippled and Deformed Children, a trustee of Simmons College from 
the time of its inception, and a trustee of the Boston Library Assoaation, an 
institution founded in 1791 

Dunng the Spanish War, and also during the World War, he offered his 
‘Services to the Government, and as they were accepted, he did for the country 
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during those trying times much professional and semi professional work, which was 
of distinct value 

All these actmtics were pursued in spite of gradually increasing impairment 
of vision, the result of an injurj received from an acadent in middle life Toward 
the end of his life he took up the study of Braille, in order to keep himself in touch 
With the outside world He studied hard became very proficient in its use, and 
denved much pleasure from if 

Dr Bradford died suddenlj of cerebral haunorrhage on May 7, 1926, in his 
seventj eighth jear Funeral services conducted b> his lifelong friend and class 
mate Rev Francis G Peabodj were held in Appleton Chapel in Cambridge 
(the Chapel of Harvard College) where he had worshipped all his life, and Dr 
Peabody s eulogy in memory of Dr Bradford was eloquent and touching 
Obituar> notices appeared in many periodicals m this country and abroad 
The British MedtcalJournal among others gave a full account of Dr Bradfords 
life and works and referred to his Joss as that of “a notable figure from the 
dwindling group of pioneers of orthopedic surgery ” 

In the high grade work that Dr Bradford b> his intelligence ingenuity and 
persistent labor has done he has made a very generous contribution to the 
world as indeed all those who are m a position to know fully appreciate 

Besides this he was a man of culture He was very fond of art, and was 
familiar with the best works of painting sculpture and architecture both 
here and abroad Few men moreover have been so beloved by their fellows as 
he was for his modest and kindly nature combined w'lth his courage and his 
insistent desire to help others attracted the attention and admiration of all who 
knew him To them the thought of Dr Bradford s life and accomplishments 
but above all the remembrance of his personality, will always be a source of 
pleasure and of inspiration George H Moves 
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CHICAGO G\-NECOLOGIC\L SOCIEl^ 

Mehinc DECFMrrR 17, 10 6 Hr \V V Newuvn DaRI_\^n, pREMniNC 


T«L LOCSL U'-L OF LTUHR l\ G\NECOLOG\ 
Dr Geokce DeTaRnow re-Kiapiptn-ntukd 
The Ia)ci\ I o! Ether in C^'nect>U■»R^ 

THE OKTHOFEDIC \‘^ECT OF LOW B\CK^W^ 
IN CON'NECTION WITH TELMC DlsOKDER 
Dr rinur H Kriesciifr {b% in\Uilion) 
rcid 1 pafK-r on The Orthopedic Asptct ol Low 
nmk Patn in Connccuon with Pd\TC Di order ' 
p 4S ) 

DISCUSSION 

Dr \ SvROs,T llE\NX\ I know thit we h*i\c 
all found much to interest us in Dr Kreu 5 chcr!> 
piper He his dnwn itlenUon to the fact ihit 
there ire other ciu«e> for backiche bcsidcb dB>ci«cs 
of the female genuibi and In'S particuhr cmphaMs 
upon the rtk of ibnormihts of the <acro ihic 
joint ind other bono in the etiolojp of bickichc 
I belicM howeser thit f\ necologists pet more 
piticnis wuh backache thin do im other cla<^ of 
doctor) c\tn the orthopedists 
I will not DIM b\ hphth the intimition that 
rcttONcrMon of the uterus i» not n frequent ciu«e of 
bickichc If surgeons who mike this is'crlton 
would prcUtmnin to a eoTrcctxve opention for a 
rctfONcrsion tn the efTect of a pcs ‘'an lin .1 and if 
the patient were not rcUei«.d U\ 1 propctU ftitinp 
pepsin refu'c to opentc in such ci'»es of retro 
vcr-ion there would be (ewer di ippointed surccocis 
<!iMnp thit retroversion never produce* bickache 
I \ nccologists pirticularh tho«c who ire iko 
obi^tcinciins are well icquaintcd with ^acro due 
subluiition as a eiusc of backichc m women 
{varticuHrl) pregnant women It i» surprising how 
htilc help the \ rii usuiUv gi\es m the dnpnost* 
of subluntton of the sicro ihac joint Even when 
thl^ condition present 1 properjv fitting <icrc* 
line belt dots, not ilwiv*s give rehef Nre wc 
however justified in siving os doc* Dr Krcuscher 
about rcirovenion that 1 sicro ihic swWuntion 
never ciuscs bickiche bcciu«e the thenpv iimed 
It Us relief IS not effective^ Cickichc raav bt 
cau*ed bv worn or inuctv the sime ns 1 hcidiche 
miv bt produced bv thoc nervous phenomena 
1 Insures of the anus and cndocerv icuts mav il>o 
produce backichc Dihtition of the ureter and of 
the kidnev pelvis are occasionillv found to eiphin 
backache 


Npisiit cwnsiipation max produce bickichc 
Ut pinccolopiat'! know that the cm c* of bickichv 
in. roimfold ind thit it i )u*t is c^^oncou^ to 
think thit 1 particuhr bickichc i> dut to 1 di'phcc 
ment of the uterus ind exclude other pos.iblc 
ciu<e» 1* It would be to i^vume thit even bickiche 
that 1 wnmin his is due to <ubluxitioji of the 
*icto iliac joint 

In closing I vvish most emphiliciUv urun to 
ivUcnle thit n-ltovetsiOTis of the wttrus cm product 
backache ind thit if a backache is* doc to 1 ixtro 
\cnion 1 proper corrective operation will nUwt. it 
Dr C S Bacon I undtrstind lint the «ubjc».t 
under du cu««ion Us pun in the hick ind ptlvi* ind 
not pun limited entirelv to tht back 1 suppo c 
we mi\ il o mdude the subject of pun in the \ ipini 
which VMS di'Cu><ed verv comprvhcnsiveh ind 
intercstinpH '«amc months ipo bv 1 mtmucr of 
this ^cict> \ neurotic p.im miv occur in\ where 
in thclvodv 

The «peikit did not refer to the pun tint come* 
on frtquenth m the snnH of the back after or 
during in aitick ot mfiuenn 1 mv«cU hid cx 
|vcnence with It in the first cpukmic mdlhnehid 
several itticks of that kind smec Dr Rxer'Onwis 
ciHvd m consultation and thought thit there mii^t 
be 1 dislocition of the 'vicro ilnc joint md ordered 1 
mppott which I wore with not much more rrlaf 
thin that from m old fashioned hot iron The pun 
dmppcircd after 1 time I was not convinctd that 
there vv is i dislocaUQu. I rewvcwvlivr <^eevnR 1. piticwt 
in the Cook Countv Hospidl who had "cnlici 
\ftcr a hvpodcrmtc injection of water into the 
lumbar muscles the man suddtniv got up ind ran 
down the wird 

\nother factor m pun in the ptlvis is the ths 
locition of the ovan \ di placed ovan i» verv 
frcquentlv the cause of pain in the back If the 
displacement cm be corrected bv orthopedic 
mampuUtion or perhaps bv an operation such as 
Saengec propo'-cd some jO tears ngo relief will be 
obtained 

Then there re another condition that I have 
found not it all infrequcnllv \ woman has suffered 
with a greit deal of pain in the back and pelv is ind 
von find the ulc rus in good po’^iuon and the ov uies 
Mt displaced Bj pressing on the pelvic lloor vou 
elicit icrj marked pam rctlccled over the branches 
of the sciatic nerve There is such 1 thing as sciatic 
pain in the branches of the nerve It is similar to 
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intercosfaJ neuralgia I agree with Dr Heaney bavebacLacbe Iftasc also noticed that (he women 
that there are man) difTerent causes of backache delivered with forceps instead of being allowed to 

Dr Hevry Scimiiz If we could locate points of go on for hours and hours m the second stage ate 
sensitiveness that would indicate the seat of the less likely to have a backache 
lesion in the pelvis the problem of differential I am glad that Dr Heanej and Dr ^chmitz 
diagnosis would be greatly facibtated Heat has emphasized that inflammation of the sacroiliac 
pointed out definite areas of skin sensitiveness in joints ts a cause of backache It is too easy to sa) 
disease of the pelvic organs Forinstance movanan that the backache is the result of uterine displace 
disease the skin sensitiveness would be over the ment and I am inclined to disagree with my col 
tenth thoracic segment in diseasesofthetubesover league I think that the vast majonty of backaches 
the eleventh and twelfth segments Erosion and en in women are caused by conditions outside the pelvis 

docervicitis cause a sensitiveness in the third and Dr R \ Scott I think that every man dreads 

fourth sacral segments We have for many years to see a woman come into the office with backache 
observed these findings and find them a great aid in because there are so many different causes for it 
the differential diagnosis of low backache Recently a well known urologist in speaking to me 

One condition was not mentioned which I think said (hat backache in women was due in a great 

is often the cause of backache in elderly women — majority of cases to ureteral obstruction la a 

the so called atrophic form of parametritis which well organized gy necological clinic in Boston which 
mav be responsible for some of the most severe I attended the patients complaimng of backache 
backaches Unfortunately very little can be done to were first sent to the roentgen ray department 

relieve these uomen Retroversion of the uterus which I think is a very good Toulioe practice I 

may cause backache as Dr Heaney pointed out think Dr Kreuscher in his paper has proved that 
The best wav to prove this is to replace the uterus verv conclusively 

and keep it in anteversion by a pessary If the Dr Pmup H KxEi-SCirER (closing) I wish to 
backache is due to such a displacement it should thank the officers for giving me this invitation 
disappear after replacement Another common I wish to thank the men for the discussion of the 

cause of backaches which is frequently overlooked paper How fortunate it is that we do not all wear 

IS the unilateral or bilateral backache due to a the ^me colored glasses If we all wore rose colored 

pathological condition of the kidney If resort was glasses everything would be rosy all the time Me 

had to routine cystoscopic and kidney esaminations see things through our own glasses Ue Eituralli 

S iite a number of patients could be helped If all remember those cases which are cured or relieved 

ese means at the command of the gynecologist by the things we do for them We forget sometiraes 

have been exhausted the orthopedic surgeon mav the cases that are not rebeved bv the things we do 

then be consulted to aid in the search for a cause for them That appbes to me and to you We do 

Ds J B DcLee I have just a few points to not believe that belts and corsets correct thew 

bring out One can often prognosticate whether a deformities 1 tried to show you that belts cor ets 

patient is going to have a backache after the dc and even immobilization m bed viith a Goldthwaite 

livery of her baby If she belongs to the status belt around the pelvia do not cure them There 

hvpoplasticus tvpc she is likely to have backache are certain other conditions that must be taken into 

The mesoblastic tissues do not provide sufficient consideration This I tried to show by saving init 

support and the strain of pregnancy proves too we roust correct the deformity if there i» one that 

much I would also like to suggest that during we must try to correct the alinement of the sacrum 

\ ray examination a little traction be put on the With all due respect to Dr DeLee I contend that 

leg while the picture is being taken \ou sometimes the sacrum is wider at the lop than at the ^ttom 

find that the separation la much more marked in An examination of a skeleton pelvis 

that than in the normal position vince us that the sacrum is wedge shaped and tne 

I think that Dr Kreuscher is wrong when be savs wide portion of thi» wedge is at the top t-.™ 

that the sacrum is a keystone It is shaped like a Dr Heaney spoke of the cancer backache * ° 

keystone but it fits into the pelvis m a manner are those no doubt as well as the fatigue backacne 

just opposite to that shown in the pictures on the The men who do much industnal surgery wUi 

screen The pelvic ligaments become softer during you that very often their companies are 

pregnancy and stretch during labor and the back make a settlement in these cases o' malignan > 

ache IS the result of the dislocation of the sacrum I am very much interested in what one 
produced by the passing of the child the meso doctors said about trial therapeutics 

blastic structures being already below par 1 have never a great believer in anv appliance 

noticed that women of the dystrophic type are not devised for the relief of a painful back , 

so likely to have backache I have alw noticed not have a common sense mechvnical or p 

that women delivered by cicsarean section rarely ologic-tl basis 



CORRESPONDENCE 


I HE BALDWIN OPEPATION FOR THE FORMA 
TION OF AN ARTIFICIAL VAGINA 
To the Editor The article under the above title 
by Judm of Russia appearing in your April issue 
contains a number of statements, some of which I 
have seen m other publications on the same subject, 
and every one of which it seems to me should be 
corrected 

1 In my description of the operation, and in all 
my subsequent descriptions, I advised the use of the 
lower end of the ileum for the formation of the new 
vagina, but stated that if for any reason that part 
of the bowel was not available the sigmoid could 
almost certainly be used instead Before publishing 
my description I had examined the mesenter> m 
manj hundreds of cases, m which the abdomen had 
been opened for various reasons, and had alvva>s 
found It ample for the purpose in mind and m m> 
own work since then I have had no trouble whatever 
in using that portion of bowel 

2 The length of bowel utilized is to be no more 
than enough to make a normal vagina B> using 
only that amount I have never had the slightest 
complaint of an\ leucorrhceal discharge In Judin s 
atUde the tay pictures show that a large surplus 
of bowel was taken and necessarily there would be a 
more or less annoj mg raucous discharge, while with 
the proper amount there would be no more than the 
normal moisture 

3 The opening for the vagina should be made by 
a transverse incision at the proper point in the 
perineum, where a line of cleavage will be found »o 
that the separation of bladder and rectum can be 
accomplished rapidly and with the utmost safet> 
The only difficulty 1 have ever encountered was in a 
case m which an attempt had been made at the 
formation of a vagina by making an opening and 
packing It with gauze Naturally the expectation 

hat the opening would persist failed but the result 
was a mass of scar tissue which rendered the opera 
tion very difficult, though fortunately there was no 
wounding of either bladder or rectum and the result 
was perfect 

4 The closure of each end of the resected bowel 
by purse string requires a minimum of time and 
there IS an absolute minimum of chance for infec 
lion and it is infection which is naturally the only 
real danger m the operation 

5 Careful examination of the mesentery at the 
proposed point should be made so as to determine 
the blood supph and usualh the continuity of the 
mlcslmal canal can be restored by the ordinary 
lateral anastomosis both ends having been previ 
ously closed b\ inversion and purse string A 


Murphy button can be used if haste is required, or 
if the end of the ileum attached to the csecum is too 
short for lateral anastomosis 

6 A hole IS torn m the mesentery at the center of 
the resected bowel through which is passed a strip 
of gauze, which strip being caught by a clamp en 
ables the bowel to be pulled dow n to the perineum 
without laceration The fingers of the operator can 
be used to assist its passage from above and then to 
close ov er the peritoneum at the bottom of the pelvis 
so as to leave a minimum of raw surface This part 
of the technique being completed (usually with 
removal of the appendix) the abdominal incision is 
closed 

7 The bowel protruding at the perineum is then 
opened with scissors and the edges of the opening 
attached around to the adjacent skin by chromic 
catgut stitches Each half of the bow el is then w iped 
out and lightly packed with iodoform gauze so as to 
secure pressure sufficient to obviate oozing and to 
maintain the full size of the passage If there seems 
to be any necessity for drainage a little cigarette 
drain is passed upward behind the bowel to be 
removed id 24 or 48 hours 

8 The gauze packing can be left in foi several 
days and when removed each side of the loop can 
be washed out with a little stream of hot water with 
perhaps some mild antiseptic added if this is 
indicated 

9 At the end of two weeks a clamp is applied to 
the septum between the two halves of bowel which is 
crushed, the clamp being allowed to remain in posi 
tion until it cuts Us way through If the blades of 
the clamp are not long enough a second application 
can be made so that the septum is finally divided 
through its entire length and a single passage 
remains 

10 The mortality should be practically no 
greater than that of an ordinary intestinal resection, 
since the additional work necessary should not give 
rise to any hemorrhage or shock I have had but 
one death m my own work (5 per cent), and in that 
case I am quite certain there would have been no 
fatahty had it not been that the patient and her 
husband were ignorant foreigners and I was not per 
nutted to practice stomach lavage, stimulating 
enemas, or other means of relief So far as I know no 
attempt has been made in this country to tabulate 
any statistics, but from numerous reports wffich 
have been made to me by individual surgeons the 
mortality here must be very much less than that 
reported from foreign sources by Juin Possibly 
the difference is due to departure from the original 
techmque 
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With jjiaeasjjig experience with the opera OPFRATIVC TREATMrNT OF OBSTRUCTIOV 
tion I have seen no reason to clianfie the technique DUr TO A GROtVTil IN TIIC DESCENDING 
originally described I ha\c studied the suggestions COLON~-A CORRECTION 

as to changes uhich have been made from tune to TN the article by Dr Jan SchoemaVer oa the 
time but all of them seem to be based on rncomplete -A Operative Treatment of Obstruction Due to a 
study of the conditions urcsent Grontn in the Descending Colon appearing in 

A year or two ago Allen B Kanavel the well the September issue pages 359-3^3 we wish to 

known surgeon of Chicago in showing me a patient make the following corrections 
who was just ready logo home told me that be had Under the heading Second Stage fourth para 
himself made a careful study of the original tech gfaph third sentence should read The only fixa 

nique and of all the suggestions as to changes and Don of the colon now >s the transparent antenor 

had decided to follow the operation as ongtnally layer of the mesocolon In the same section in 

described J F Baldiviv Wth paragraph the fourth sentence should 

read In this nay neproduceay nuilimeter sleeve 

Columbus Ohio April ir lor? <jf mucosa plus submucosa TiiEEcrroa 
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Books received ate a<.Vnowled),ed in this department 
and iiiih arkoowJrdgmfnl must be regarded asasuITi lent 
return for the courtesv of the sender heSnltons Wilt be 
made for review in ihe interests of oar readers and as 
space permits 
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REVIEWS 01 NEW BOOKS 


T en lectures by Engbsh doctors authonties oa 
the health of the child ha\ e been published m 
asmall \olume ' These lectures were delivered 
under the auspices of the Institute of Hyfpene of 
England and give an indication of the ever increas 
mg stress placed on keeping the child well correct 
mg mapient deformities and therefore budding up 
a stronger race for the future 

The ten lectures cover the following subKcts 
the dental problem in relation to school children 
the prevention of nervous affections in the young 
diet in school disorders of digestion dunng school 
hfe the incidence of infectious diseases in public 
schools affections of the nose throat and ear the 
e>c troubles of school life some disorders of the 
skin dunng school life the value of sport and 
physical exercise preventable defo/mitics »n child 
hood and adolescence 

Many of the problems dealt with are not slncl 
l> applicable to American life because the mode of 
life and food habits discussed are different 
The book is of particular value to phvsicians 
doing school work and particularly those id attend 
ance at boarding schools Most of the subject 
matter is given in an elementary manner and is 
meant for the layman It refers more often to 
large groups of children in boarding schools and 
gives some good ideas of the responsibility involved 
by the school physician in not only looking after 
afute illnesses but safeguarding teeth supervising 
exercises watching diets and generally overseeing 
everything which involves the health of the child 
It ts a book any parent with a child of school age 
can read with profit GiaAso S Knosr 


I N a monograph* of a little over ^oo pages Bauer 
covers the subject of fractures and dislocations 
quite completely giving however much more 
space to the mechanism symptoms and pathology 
of these two divisions of surgery than the average 
practitioner will spend time to read Possibly 
criticism of the practitioner of this country is un 
called for in thal connection but the sincerely inter 
ested surgeon cannot help but wish that a deeper 
understanding of these divisions of the subject 
were better taught and understood To paraphrase 
one may say possibly aulres pays aulres mocurs 
If we assume that the knowledge of the mecba 
nism and pathology of fractures and dislocations is 
an essential in their treatment we find this a 
helpful instructive book The illustrations are well 
selected and uniform but are mostly reproductions 
of roentgenograms with the addition of several 
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pathological specimens From the standpoint of 
the busy practitioner however many of his im 
poftant problems are scantily dealt with Aiile 
fractures for instance are dismissed with one page 
of discussion The surgeon will find the work an 
excellent compend of the latest German ideas on 
the subjects of fractures and dislocations 

Kruccc Speed 


book It IS sure of a warm welcome from 
otologists not only from its own merits but also 
from the sympathetic foreword written by Dr 
James Mckernon It is a volume of 380 pages and 
represents a compilation of lectures given bv the 
author at the New \orL Post Graduate Medical 
School and Hospital The subject presenled as 
fully and clearly as is nece«sarv m a textbook 
The practical application of tests are so stated that 
little difficulty should be met with in applying 
them The paragraphs on treatment arc excellent 
The chapter which we find ourself least in agree 
ment with 1$ the one 10 which vertigo is discussed 
The author lays too much emphasis on the semi 
circular canak as the cause of these symptoms It 
seems to us that he has overstated his ca e 
proof 13 there that vertigo in renal insufBcieno w 
due to stimulation of the semicircular canals (page 
143) or that in cardiovascular diseases it is due to 
insufficiency of the blood supply to the fahynota 
(page 144)^ The emphasis ought to be laid on toe 
vestibular pathway and its connection and less on 
the peripheral end-organ In the same chapter sea 
sickness is ako considered Mith our P" 
knowledge no one will object in a textbook of this 
nature to the assigning of the causation ol inis 
malady to labyrinthine disturbances But when tat 
author in order to strengthen this causation stales 
that the absence of sea sickness in infants is due to 
incomplete development of the equibbratory organ 
(page 147) meaning thereby (see preceding sentence) 
the vestibule and semicircular canals one obje« 

If he means that the labyrinth is poorly 
at this age it is not so If he means that the mg 
associations of the vestibular part arc not lu y 
linked up then he has a better ground to base 
argument on . / 

The chapter on deaf mutism is worthy ot 
sideration not only by otologists but by the gen 
practitioner to whom as a rule the 
bnng these cases and who is in close touen 
them for years , of 

As has been stated above the practical 
the work is its best As an example one wo^a « 
attention to the chapter on the jo 

operation This textbook we have no nesitaov 

M D PS 'P*"* ^ 
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SURGFRY, GYNECOLOGY AND OBSTETRICS 


fiftj pages of the book are devoted to operation oo 
kidneys ureters bladder urethra prostate and 
perns there is no attempt at detailed desvnptions 
but the subject matter is adequate 
This book i» recommended for perusal especiallv 
bv the Rcncral practitioner the concepts of pathol 
ogy and the principles of treatment iviH serve as a 
great aid in handling urological problems 

IIvRRy Culver 


A LARGE single volume* covering the field oi in 
ternal medicine including nervous and men 
tal diseases has been written one hundred and 
thirty American physicians most of whom arc 
actively engaged in advancing clinical knowledge of 
the subject upon which they write The articles 
therefore havcaqualilv ofsimplitUv and reliability 
which IS most relreshing rurthermorc one may 
read on almost anv subject with the feeling that be 
IS Retting special knowledge rather than the more 
general and supcrticial opinion of some one writing 
second hand as is sometimes true in the single 
author works Treatment is well emphasised and 
includes the most recent discoveries Several lead 
ing references arc given with each artiele making if 
a starting point for more evtended study This 
should be a popular students tett and attractive 
to physuians and surgeons because of the authority 
behind the writings PvutSTVR* 

pROFLSSOR rORUniVVand Dr Refrouvrv* 
* have given us a verv full de cription of cancer 
of the nose its prognosis and treatment m a volume 
which I'l one of a senes now being published in 
I ranee on earner in various parts of the body This 
particular part wjll ippeal not onh to specialists but 
to the general surgeon 

In the work under review each region of the nose 
is considered stparateh The pathological anatomy 
together with the predisposing causes arc discussed 
with suflicient detail The various methods of 
treatment arc fully and criticallv considered and the 
statisticaldata given lend emphasis to the deductrons 
drawn The paragraphs on treatment are a note 
worthv feature of the work 

The chapters on cancer of the maaillary smus and 
of the jmophary nr call for pecial notice because of 
the clearness and fullness with which the subject is 
treated In the 'ormer the writers consider neo 
plasms in this area in three stages First the latent 
period when the growth is within the sinus second 
the period of deformation due to the growth and 
ertcrnal pressure and third the period of invasion 
of the surrounding tissues This method of attack 
gives the authors an admirable means of discussing 
differential diagnosis and treatment It is dunng 
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the latent period that the rhinologist his tie 
greatest difficulties in bis diagnosis and these difli 
culties are fully appreciated by the authors 

The chapter on cancer of the nose treats the 
pathological conditions of clinically benign lesions 
which may under diverse influences tend to become 
cancerous suck as nxvi cystomati exsts keloids 
and cicatrices of burns and lupus The different 
methods of treatment occupy a large part of each 
section The relative merits of diathermy and 
radium are very well stated especially noteworthv 
Is the chapter attached to cancer of the naso 
pharync 

The clearness with which the whole subject is 
treated is typically French This with the details 
furnished makes the treatise well suited as a work of 
reference J Gordon Uilsov 


TN the wake of the war has come the spread of 
^ sports over Europe So enthusiastically have 
our Gallic cousins taken them up that their surgeons 
now see numerous instances of disturbance of the 
semilunar cartilages of the koee joint as a result of 
which a delightful orderly monograph* appears 

The work is based on a report made by theaathon 
before the thirty filth French Surgical Congress and 
although entitled Tathology of the Alepisci of the 
Knee it deals completely with the subject from a 
clinical standpoint including treatment both noa 
operative and operative Both the traumatic and 
pathofogicaJ alterations includinjrcysts and prendo 
cystsof the cartilage are covered 

The illustrations are simple line drawings which 
arc easily understood A commendable feature is 
the few pages given to interpretation of roent 
genoprams of the knee Arthroscopy is dismissed 
at about its true value A good bibliography » 
attached 

This book i» a concise reference for the surgeon 
dealing with these injuries Riiioco 'rctn 
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FIRST became acquainted with Bings CiJ« 
pendium* as a student probably because it 
belonged to that group of compendia which in 
eluded surgery and medicine and were the object 
of derision from our instructors The latter oO 
viously went in for large and weighty volumes ana 
often the owners of these compends were tne 
recipients of spiritual and material P'^**“tneD 
Hus particular compendium was popular because * 
it clinical neurology was shorn of its Mephwtopu 
Iian disguise and was shown to be the of spring 
parents both of whom we had met before neu 
anatomy and neurophvsiologj , 

fn a way neurologists are to bbme lor tbe sp 
of hopelessness which students and practitio ^ 
PaibkWii OEt MtNTSQOiJ 00 C Hov By Albert XlonOir* 
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exhibit touard their chosen field rci\ ofthcrmvbo 
\v ntc arc able to do so clcatlj and simp 5 > It ts as if 
they made their subject appear more difftcuU to 
strengthen their own defcnsi%e mechanisms At an\ 
rate the third edition of the translation from the 
sixth German edition tcatihcs to the popuHnt> of 
this book, among those of us who must get our 
knowledge in simple and accurate terms 

Lov\ Dms 


A SMALL monograph* ib presented which re 
cords the personal observations of i well 
known English neurologist upon n? \erified intra 
cranial tumors The major number of the \cr»fi 
cations were made b> autops) This m'i> be a 
challenge to those interested m neurological surpet) 
in England Nothing i» added to our present knowl 
edge of facts in the diagnosis of intracranial tu 
mors but a frank record of errors m diagnosis and m 
steps taken to make a diagnos's arc set forth 1 hese 
are enlightening Lovvt Dms 

O F the increased number of publications on 
X ray diagnosis Redding s Manual* is one of 
the best that has appeared It will prove helpful to 
the X ray worker who has not the adv anlage of the 
great \olume of work found in large medical centers 
the text IS conservative and well written, indicating 
that the author is exceedingl> well \crscd in the 
subject The illustrations of the \anous lesions 
described in the text arc in the mam of excellent 
<5uaht> Fdw S PiAiNT 


an elementary handbook adapted more espe 
cully for the surgeon who desires to hwt 
a working knowledge of rocntgeno!og>' appitc 
able to his specialty has been prepared b> Hans 
Kurtzahn* He discusses bTic(l> modern apparatus 
technique, indications for diagnostic use and the 
findings characteristic of lesions commonl> en 
countered in surgical practice The part dc\oled to 
roentgen therapy is cohered particularly well as 
regards technical con iderations but surgical prej 
udice seems apparent in the discussion of its field 
of usefulness Thus the statement is made that 
radiotherapy with rare exceptions is applicable only 
m inoperable cases of malignancy Its usefulness in 
conditions such as caranoma of the cervix and 
uterus 15 not even mentioned Its value in glandular 
tubeixulosis actinomycosis exophthalmic goiter 
and various other more or less benign conditions is 
given due consideration A short appendix is in 
eluded giving only the rudiments of the application 
of radium therapy Anotpn HARIu^o 
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T HI ninth volume of the Biblwthique du 
Cancer* edited b> nulmann and Rtraril has 
appeared The authors have in these 4?4 pigts 
presented a full discussion of mxhgnant tumors of 
bone After a pencrxl introduction to the subject, 
TS pages arc devoted to a discussion of ctiolog> 
Their views on the rehlion of trauma to sarcoma of 
bone arc conservative and arc apparentl> basetl on 
the work o-f ‘^egumi 

One hundred and fsftv pages arc given to the ihs 
cusston of the pathological anatomj and classifica 
non of malignant tumors of bone Tbe> consider 5 
general t> pcs osteosarcoma giant cell tumors 
muUipie mvcloma endothelioma and metastatic 
tumors Thtir classification of osteosarcomata is 
somewhat more involved than that to which 
\mcrican readers are accustomed inasmuch as thej 
classify them first, as to their macroscopic ap- 
pearance into enccphaloid fa cicular, osteoid 
telangiectatic and c>stic sarcoma second as to 
their relation to the bone into central and periosteal 
sarcoma and third as to their histopathologj into 
spimllc and round cell sarcoma Under the dis 
cussion of giant cell tumors of bone a special section 
IS devoted to giant cell tumors of the maxdlr 
following the chapter on pathological anatomv is 
one on the s> mptomatology of the different tv pcs of 
malignant tumors of bone The svmptoms of each 
of the five bone groups arc discussed m three divi 
sions The symptoms of the carlv stages after full 
ilcvelopmcnt and in the terminal stages The 
authors do not beheve that the radiographic signs 
of sarcoma of bone arc specific because as in all 
other alTcctions of bones there result destruction 
and altcraiions of bone subviancc b> the ncophsm 
and b> defense reactions which arc found around 
these Icsio ns 1 he s> mptoms of ostcusircom i and 
of each of the other t>pcs arc taken up The dis 
cussion of the diagnosis of sarcoma of wine extends 
through 64 pages The first section of this chapter 
is devoted to general considerations The authors 
ate opposed to biopsy as a means of diagnosis on 
account of the danger of facilitating the formation of 
melastases In the second section of this chapter is a 
lull and clear discussion of the differential diagnosis 
between bone sarcoma and parostcal tumors 
aneurysms ossifvmg harmatoraata osteomyehlis, 
syphilitic and tuberculous osteitis hypertrophic 
callus osteitis fibrosa and various benign tumors 
of bone This is followed by a discussion of the 
differential diagnosis of the various types of sarcoma 
of bone The final chapter of 69 pages is devoted to 
treatment 

The volume is illustrated by 48 plates containing 
from one to four illustrations m black and white 
These include gross, microscopic and roentgenologi 
cal appearances of bone turaora In many instances 
the same plate contains the Xray, gross, and 
raiwoscopic appearance of the same tumor The 
histopathology is shown by means of photomicro 
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graphs which on the whole are clear and well 
selected On the page facing each plate is a full 
description with clinical and other details con 
cerning each illustration on that plate 

In the bibhography arc the names of the authors 
arranged alphabetical!) and the full titles of the 
articles References to American literature on 
tumors of the bone are fairlj numerous The latest 
reference is to publications m 1925 of which there are 
three Relativel) slight attention is gi\en to the 
results of the reffistr> of cases of bone sarcoma 
formerl) under the management of Dr Codinan 
and now carried on by the American College of 
Surgeons The book can be cordially recommended 
as a clear statement of facts concerning malignant 
tumors of bone w ntten in a pleasing and easily read 
French The typography is excellent the print 
being large with wade spaces between the lines 
/ r SiaioNDS 


■^GLUMES I and II of Dea\ers tnj/nmy' have 
V been reviewed in earlier numbers of this 
lournal Ihe present and final volume continues the 
high standard already established Its contents in 
elude the loints of the lower extremities the chest 
thorax abdomen pelvis and petiaeum This 1$ 
probably the most interesting and instructive of the 
three volumes to the average surgeon The present 
arrangement is considerably improved over that 
iormerly used Both author and publisher deserve 
the highest praise for the production of $0 beautiful 
and authoritative a work it well deserves to con 
tinue as the standard source of information on 
surgical anatomy L B A 


T O those who have witnessed the development 
of the silt lamp by Gullstrand Henker and 
Vogt there can be no doubt but that it has added 
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much and will add more to our knowledge of ocular 
pathology The extravagant claims of the en 
tfausiast will be toned down and the reticence of lie 
doubting will be brushed aside when the balance 1 
finally struck \s the author of the admirable guide 
to the use of the slit lamp’ states the magmfication 
IS not so important as the improv ed illumination for 
3 S he admits much that can be seen with the micro 
scope can be made out with the loupe and even the 
naked eye U ith that calm statement of an es'entisl 
fact one looks farther through Butlers book for 
much sound advice and is not disappointed except 
in the discussion of sympathetic ophthalmia It b 
impossible to agree with him concerning the part the 
slit lamp may play in deciding the question of 
enucleation If the sympathetic tvpe shares with 
other types of uveitis the sign of cell:. 10 the aque 
oos retrolental space and vitreous why male their 
presence the deciding factor in favor of removal ol 
the injured eye’ Patients with injured eyes have 
had a coincident bilateral intis due to focal infection 
following trauma to one eye I'Tiv ignore the pos 
sibility of coincident focal infection not excluding 
lues and tuberculosis which giv e the same svmptoms’ 
Shall the possibibty of bilateral blindness be de 
tenmned by the presence or absence of a few eeff as 
seen with a binocular miscroscope and a well directed 
beam of light ? The older ophthalmic chniciaus have 
not all died as vet and those who have mav well 
arise lo help the old guard fight against such 
teaching 

The book i« w ell printed and con i>ts of 144 ps 5 f> 
divided into 16 chapters with a good index and ijS 
illustrations and s color plates Perhaw lho*e wlo 
already know a great deal about the sutlamp will 
find onlv confirmation of their ideas in this volume 
but lo the beginner it should be a great help 
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T he spkcn IS the hrgest !>niphou! or 
gan m the bod> and a reservoir of 
blood cells Under extrase and in cer 
tain pathological conditions this reservoir t\ 
trades blood into the circuhtion to mamtiin 
arculator> balance Bj reason of its amtom 
ical relationships, tlu balance chictlv afitcts 
the portal arculation 

Tor a long time the ancients believed that 
the spleen had some relationship to exercise 
and thought that the wind of runners was im 
proved b> removal of the spleen The basis 
for their opinion is not known It was prob 
ably influenced by the prevalence of mah 
nal splenomegaly, as this condition would 
obviously hive an influence on cvercisc 
Quite recently, hundreds of years later Macht 
and Fmesdver found that the speed of rils 
increased after splenectomy Ihe still more 
recent work of Bircroft and his associates on 
the volume of the spleen indicates that the 
contents are expelled into the circulation dur 
ing exerase While this does not corroborate 
the theory of the anaents in its entirety it 
does corroborate it so far as it pertains to the 
existence of some relationship between cxer 
CISC and splenic function 

EXPERriTEMAL SPlENECTOilV 
No attempt can be made in this paper to 
review the functions of the spleen, which, to 
gether with a complete discussion of the ex- 
perimental work On the spleen up to 1918, 

'Head tjcfore Uie Mianeuta Asai 


arc given bv Pcircc Knimbhaar, and Frazier 
The important cflects of experimental splenec- 
tomy may be summanzed as follows (i) the 
occurrence of nnxmia of the secondary type, 
(2) the production of Icucocytosis (3) an m 
crease of resistance of the cry throttles to 
hvpotomc sodium chlondc solution and other 
hTmolyiic agents (4) a lessened tendent^ to- 
ward hemoglobinuria and jaundice after the 
administration of Exmoly tic agents (5) a de- 
crease in the volume of the portal blood, (6) 
the conversion of the bone marrow into red 
marrow and an actual increase in the volume 
of the marrow which can hardly be explained 
as merely compensatory to the anxmia follow- 
ing splenectomy, and (7) hypertrophy of the 
lymphatic tissues which seems to be due 
pnnapally to hyperplasia of the endotheUal 
cells 

SPLEVECTOilV J\ MAN 
The amemia noted following expenmcntal 
splenectomy performed in healthy ammals is 
not ordinarily observ cd following splenectomy 
in man for pathological conditions of the 
spleen, how ev er, mild anxrma has occurred as 
a result of splenectomy for simple tumors of 
the spleen m otherwise normal persons 
Leucoq,tosis is almost always present follow- 
ing splenectomy m man A sbght increase m 
the resistance of the er>thro(^tes or, as in 
cases of Ka.molytic jaundice, less marked 
fragility, has been repeatedly noted The 
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jaundice of hamol>tic icterus disappears* re 
markabl) after splenectomj and theimpro\e 
raent of the portal circulation probaUj an 
endence of decreased \ olume of porta! blood 
IS demonstrated bj the disappearance of 
as ates and the decreased frequency of gastro 
intestinal hicmorrhage Hyperplasia of the 
I\mphatic tissues has been seen occasionally 
dunng hfe and has been definitely found post 
mortem following splenectomy in man Also 
there is a defimte increase in the reticulated 
cell count and in the number of platelets in the 
arculating blood after splenectomy for\anous 
diseases The increase in the platelets is most 
marked following splenectomy for hxmorrhag 
ic purpura From the chmcal study of cases 
It can be said in general that the staking re 
suits of splenectomv are (i) improvement in 
the anxima both of the secondary type and 
temporarily even of the pnmary ty^pe (2) a 
great increase in the number of platelets and 
a modification of the vanous factors of coag 
ulation in cases of hsmorrhagic purpura (3) 
a lessened tendency toward jaundice in gen 
eral and its disappearance in cases of hirao 
lytic icterus (4) evidence of improved portal 
arculatioQ in cases m which arrhosis of the 
hv er IS present and (5) decreased amounts of 
urobilin and urobilinogen in the duodenal 
contents and the faices doubtless the result 
of absence of the products of iueraolysisin the 
spken which before splenectomy were earned 
in high concentration to the liver 

In 1920 I reviewed a senes of cases of 
splenectomy at the Alayo Clinic espeaally 
with respect to operative mortality and post 
operative duration of life Since then papers 
have appeared by W J Mayo and Balfour 
In View of recent eapenmental and clinical 
work espeaally on hepatic function and 
hxmorrhagic disease which have a beanng 
on the diseases assoaated with splenomegaly 
it seems wise to summanze our expenence 
again 

The diagnosis and classification of some of 
the diseases assoaated with splenomegaly is 
clear, but of others totally unsatisfactory 
Little light has been shed on the differentia 
tion of simple splenomegaly without an®mia 
splenic anamua diromc septic splenomegaly, 
and arrhosis of the hver Not infrequently 


cases are seen that do not fall satiJactonlj 
into any of these groups and this fact to- 
gether with the similanty m their pathology 
seems to indicate that they may have a com 
mon etiology In most instances it can be 
argued that this etiology isinfectious, probably 
due directly or indirectly to the ordinary 
pyogemc orgamsms although the work of 
Holhns indicates that it may be due to the 
baallus coll 

SPLtVIC AN^MU 

The diagnosis of splenic ansemia is obvious 
ly unsatisfactory m some cases, it is really 
based on exclusion eliminating all other con 
ditions which might simulate splenic ansmia 
as hxmoly tic jaundice syphilitic splenomeg 
aly leucxmia m an aleucmmic stage poly 
cy thmmia vera after hemorrhage and so far 
as possible chrome septic splenomegaly and 
arrhosis of the liver Not infrequently it can 
not be determined in a giv en case whether the 
splenomegaly or the hepatic arrho i» was 
pnmary Difficulty is also encountered in the 
differential diagnosis of the cases grouped as 
splenic anaiima and those grouped as chronic 
septic splenomegaly espeaally when an ob 
scure form of sepsis, as pnmary portal throm 
bosis 15 a compbcation 

One hundred twenty three cases have been 
classified as splenic anxmia The number of 
hospital deaths in this group was 15 (i* *9 
per cent) A hospital death means a deam 
occornng while the patient remained in the 
hospital irrespective of length of stay Tbs 
number is not high in consideration of the 
poor condition of many of the patients tne 
size of the spleen the frequent existence 01 
dense adhesions, and the presence of more or 
less marked hepatic insuffiaeocy Operative 
deaths have been due chiefly to hsmorrhap, 
pneumoma pulmonary embolism and poiw 

thrombosis In one instance it was caused > 

subdiaphragmatic abscess The av era^e pos 
operativ e length of hfe of those who recov e 
from operation but died subsequently 
approximately two and a half years tJ 

patients who recovered from operation 

orda were obtainable concerning io 3 i 
still living and only 5 of the'C are ^ 

dition Subsequent deaths were due 
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Mnet) of cauics imong them ciu-^es which 
had no direct relationship to the former con 
dition, as cpithchoma of the ecsophagu'- 
bhock following operation for obstruction 
carcinoma of the stomach influcnri with 
pneumonia and gangrene of the let: In fact 
ifter ten deaths from appartntl} unrehUtl 
conditions are deducted, the number of sub 
sequent deaths amounts to onl} ^30\erapcnocl 
of 19 >ears The most sinking feature in con 
nection with the subsequent deaths the ire 
quenc> of postoperati\ e gastnc hxmorrhage 
In tw eh e instances death seemed to be cither 
directh or mdirecth due to gastro intestinal 
hemorrhage Fatal hemorrhage occurred as 
long as s years after splenectomy in two cases 
Recurrent postoperativ e hemorrhage is doubt 
less eaidencc of advanced cirrhostb of the 
liver or some other form of portal obstruction 
bixty three patients who were operated on 
li\ e or more y ears ago recovered from opera 
tion Of these, 34 "cre hvang more than ^ 
years after operation and 29 are still living 
and of the group 9 have lived longer than 11 
years, one of them 18 year« after splenectomy , 
all in good health except one who has hcmi 
plegia 

Ihe fact that so many patients recovered 
and luv e liv cd so long in good health and that 
55 of 60 hvang patients are in satisfactory 
condition, justifies splenectomy as a thera 
peutic measure m splenic anxmia It is likely 
that the studies of hepatic function that are 
now being applied to these cases will result m 
a more accurate estimation of the operative 
risk and of the probable subsequent prognosis 
It may be wise for the surgeon to be content 
with simple exploration instead of splencc 
tomy m the face of marked retention of dye 
and the discovery at operation of advanced 
cirrhosis of the liver This vaew is corrob 
orated by the high operativ e and subsequent 
mortality m those cases which hav e been clas 
sified as pnmary arrhosis of the liver with 
secondary splenomegaly 

CHRONIC SEPTIC SPLESOUEGaLY 
The cases that have been grouped as chron 
ic septic splenomegaly are those in which 
splenomegaly has been accompanied by 
chronic attacks of some form of septic ex- 


acerbation ov cr a period of v ear-^ for example, 
tonsillitis furunculosis phlebitis primary 
portal thrombosis ulcer itivc colitis and 
ulcerative cndocanlitis In such cases the 
spleen may be markedly enlarged and at the 
time of cxamin Uion the features of the case 
may be charactcn=itic of splenic anxrma A 
group of 27 cases has been clas'^ilied as chronic 
septic '•plcnomegaly and in this group there 
were 7 hospital deaths and 0 subsequent 
deaths 1 he majority of the hospital deaths 
were due to portal thrombosis Of the subsc 
quent deaths 5 were due either to cardiac dis 
case or nephritis and 3 to hamorrhage Onh 
two patients have remained well for a long 
period after splenectomy one of them for 10 
vears and one for 17 years 
It IS important to scparite this group of 
cases irom the grouj) of splenic anxmia be 
cause of the high operative mortality m the 
former and because patients are rarely ben 
ctilcd for a long period by splenectomy 

CIRRHOSIS or TJH- LIVER 
Studies on the pathological changes of the 
hv cr hav e rev calctl so many bizarre and mixed 
types of cirrliosis that the chmcian can no 
longer arbitrarily group hb cases as portal or 
biliary It is hoped that the recent studies on 
the liver will lead to a new classification An 
estimation of hepatic function, if it can be 
made should be an index of operative risk 
and subsequent prognosis The cases I have 
grouped as arrhosis of the liver have shown 
chmcaUy operatively or pathologically that 
disease of the liver was pnmary and sple 
nomcgaly secondary These indications are in 
some instances not dear There were 35 cases 
with 7 hospital deaths The high operative 
mortality may be directly due to hepatic m 
sufficiency Reports on 26 cases are available, 
of 10 patients living, 9 are now in good or 
fair condition, but of these 10 the longest 
postoperative period is only 3 years, and the 
longest postoperative life in the entire group 
of 35 cases is 5 years, in the case of a patient 
now deceased This is in contrast to 18 years 
in the case of a patient still Imng and well m 
the group of splcmc anxmia 
The results of splenectomy in cirrhosis of 
the liver are clearly not satisfactory, and 
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some ne\v basis for the operation in this group 
1' necessar) Heretofore the size of the spleen 
has been the chief though not the sole con 
sideration It should not be concluded how 
ever that splenectomj is ahvajs contra 
indicated in cirrhosis of the liver It ma> be 
decidcdlj benefiaal if hepatic function is not 
too badlv impaired It is probablj most ef 
fectivt in the occa lonal case of arrhosis 

1 soaated with evidence of hxmoljtic activ 
i(> espeaallj in the presence of marked en 
lirgement of the spleen 

SVTUILITIC SPLENOMEGALY 

The value of splenectomy m cases of syph 
ills of the liver and spleen when medical 
treatment had been un atisfaclory was 
pointed out in earlier papers The operation 
doubtless removes a nidus which reinfects the 
diseased liver Given an opportunity to heal 
the sj-phihtjc hepar lobatum is not likely to 
be deficient m function The number of cases 
m this group is lo with r hospital death and 

2 subsequent deaths One patient died 6 
weeks after operation from portal thrombosis 
the other 2 years afterward from pneumoma 
All the others are living 4 of them more than 
10 years later All are in excellent health ex 
cepl one who has developed carcinoma of the 
uieru Treatment for the syphilis was 
promptlv effective after splenectomy Belter 
results could not be desir^ 

IlESlOLVTIC JAUNDICE 

The importance of the diagnosis of harmo 
lytic jaundice is now so well understood and 
the value of splenectomy so generally rccog 
nized that it is not necessary to elaborate on 
thcTTi From the standpoint of di4gnosis it 
mav be well to reassert the importance of in 
creased fraj,ihty of the ery throcy tesin thisdis 
case and the necessity of excluding lixmolytic 
jaundice in every suspected case of splemc 
anemia An occa lonal case of mild bxmo 
lytic jaundice may show normal fragibty, but 
It is still doubtful whether the erythrotyte** 
in hemolytic jaundice ever show increased 
resistance, except when an extreme degree of 
obstructive jaundice is present secondarily 
Cases of arrhosis with hxmolytic character 
istics have been excluded from this group 


In a total of 81 cases the hospital mor 
tabty was only 4 93 per cent Hospital 
deaths were due to hemorrhage pentomtis 
and urxmia The number of patients m this 
group of whom reports are available is 7^ 
Of this number only 7 have died since opera 
tion and of the 68 living, 63 are in good 
health Most of those who report themselves 
in only fairly good health show the con 
stitutional debility occasionally seen m pa 
tients with haemolytic jaundice The subse 
quent deaths have been due to a variety of 
cau«es most of which have been unrelated to 
the haimolytic jaundice, such as gangrenous 
dermatitis diabetic coma cerebrospinal men 
ingilis and operation for gall stones One 
patient is Imng 15 years after operation and 
13 more than 9 years after operation Our 
experience therefore indicates more clearly 
as time goes on the valued splenectomy m 
hxmoly tic jaundice Ihe statistics arc. thor 
oughly satisfactory 


1»ERNICI0US AN-EMIA 

Between February 10 1910 and January 
I 1927 a senes of 62 patients with perm 
aous ammia underwent splenectomy The 
last operation was on June 16, 19 3 Because 
of the fact that in recent years only an oc 
ca lonal patient with pernicious anTnua bis 
been submitted to splenectomy, the post 
operative records in tJus group are of greater 
value The hospital mortality as would he 
expected was not high, the hospital deaths 
numbering 4 (6 4 per cent) Of the entire 
group 3 are ■still Iiv mg i a y ear and 8 
another 3 years and 6 months, and the thiru 
10 years after operation The total duration 
of the disease in the last case is ii years Ap 
proximately 75 per cent of thoce who mo 
ed from the operation lived less than 3 years 
afterward with an average total duration 0 
the disease of 2^2 years It mav be vigni 
cant however, that 25 per cent of those re 
covenng from operation lived more fhm 0 
years with an average total duration ot v 
disease of more than 7K years 
who is still living after 10 years bad all nc 
charactenstics of permaous ansima me 
mg cord changes, the spleen however 
large and evidences of hTmolysis were ar 
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Nc\cnhdess the case could not be chssificd 
as one of h-emo^tic jaundice It his been 
thought that splencctom> is \sarrantcd m 
onl> in occasional ca<5e of pernicious inTmn 
especnll) if the spleen is enlarged and there 
are CMclenccs of actiie hTinoUsis It is 
ho^\c^c^ not impos‘;ible that splencctomv 
combined i\ith other methods of treatment 
mi> cacntuall> ha\e a more significant place 
in the management of pernicious aniniia 

MYELOGENOUS LFUCEMIV 
In a iew cases recorded m the eirl> htcr 
aturc splenectom) was performed for mjc 
logenous leuca.mia Practically all of these 
patients died from haemorrhage and in the 
light of capencnce and the nature of the dis 
CISC Jt was quite logically concluded that 
splenectomy was definitely contra indicated 
for myelogenous Icuc'cima Following treat- 
ment by means of radium and roentgen ray, 
howeser U again seemed justifiable to sub 
mit a senes of patients to splenectomy From 
August It 1909, to January r 1927 43 of the 
cases in which splenectomy was performed 
were classified as myelogenous Icucattma In 
ali except one of these ca«cs, the operation w as 
undertaken following treatment by radium or 
roentgen lay or both In three of the cases, 
splenomegaly had existed a long time, 6, 9 
and 12 year®, rcspcctiicly and at the time of 
examination the leucocyte counts were not 
high The duration of splenomegaly and the 
history m these cases suggested that original 
!y they were cases of simple splenomegaly or 
spleruc anjEima and that the leucTimc process 
dc\ eloped shortly before they came under 
obsen ation It is also possible that tlwy w ere 
cases of a \ cry chronic type of my elogenous 
leucicmia These three patients who had 
had indications of the disease for a long time 
before operation did not fare better after 
operation than those whose disease had ex 
isted for a shorter penod, nor did they hie 
any longer In one case the operation was 
recent In the senes of 43 cases, there was 
an operative mortahty of three (6 97 per 
cent) The postoperative deaths were due 
to pentomtis, mesenlenc thrombosis, and 
hemorrhage with paraly tic ileus It is cvx 
dent, therefore, that the operative mortality 


in cases of myelogenous Icucxmia after treat 
ment by means of radium and the roentgen 
rav IS lower than the average for splenectomy 
in general In many of the early cases of thw 
senes tht diseat^e was m an advanced stage 
and the patients lived 1 rclativcK short time 
after operation It •'Oon becime clear that 
the spleen should not be removed if the pa 
ticnl had tnd my clogcnou-, Icucamia for more 
than 2 vears In recent vear- therefore 
splenectomy has been confined to cise*, in 
which the previous historv was short the 
ana.mn was not marked and there was no 
evidence of acute IcucTtnia In the entire 
group of 40 patients recovering from open 
tion the duration of life after operation was 
more than t v cars m 5, more than 4 v ears jn 2 
more than 5 ycits in 2 and 7 years in i 
Twenty patients have lived longer than 2 
vears, of these 3 arc still living The total 
duration of the disease pre operative and 
postoperative was 4 years or morem 18 cases 
Following splencctomv the patients arc 
in better general health in fact they arc fre 
quenliy able to do all of their former work 
thev are less anxmic and less likciv to have 
recurrence of anxmia so common in mvc 
logenous Icucxmia the leucoevte count re 
mams quite consistcntlv lower than before 
operation and when serious recurrence fmallv 
does appear the terminal course is rapid 
It IS the practice m the CUmc to reduce the leu 
cocyte count bv means of radium or roentgen 
ray when it nses above 75,000 or 100000 
following splcnectomv Roentgen ray treat 
ment seems to be more effective following 
splenectomy than rachum application and in 
an occasional case benzol is more effective 
than cither It is thus concluded that sple 
ncctomy is warranted in certain cases of my c 
logenous Jeucxjma although it is not to be 
urged Patients who apparently hav e had the 
disease less than a year, and especially less 
than 6 months, and who do not show any 
evidence of acute exacerbations can be prom 
ised prolongation of life and better general 
health With a fair degree of confidence 

LYMPHOCYTIC HYPERPL/YSIA 

Ihe cases in which, the spleen showed ex 
cessive and diffuse lymphocytic hyperplasia 
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pathologicallj are included in this group 
In 7 cases there \\ere no ho'pital deaths but 
4 subsequent deaths Three patients died in 
3 j ears or less as would be expected in cases of 
Ij mphosarcoma and Hodgkin s disease One 
patient however lived Shears evidently the 
disease was of the benign tj^ic Two other 
patients are known to be Iivang 6 and 8 v cars 
respectiveh after splenectomy at thetimeof 
operation there was no evidence of hm 
phatic disease elsewhere in the both and jt is 
possible that splenectomv prevented the dc 
\ elopment of generalized ly mphadenoma 

POLVCVTILESIIV V CP \ 

\ patient with poh cv thomia vera under 
went pleiHctomv because of severe recurrent 
ga'tro intestinal hxmorrhage He is in good 
health more than s v ears later and has not re 
quircd treatment for poly c\ thomia I do not 
believe that this single experience justilics 
splenectomy m poivcythxmia vera There is 
at present no reason to assume that spicnec 
tomv in this disease inhibits the production of 
erythrocytes however our knowledge of the 
reactions between spleen and bone marrow is 
incomplete 

II EMORIUIAGIc PURPURA 
\ report of the carh experience in the 
Mavo Clinic with splenectomy for hxmor 
rhagic purpura and a general review of the 
hter-ifure up to May 1955 ha« been pub 
lishcd in previous articles Between M irch 7 
igZj and January r iq 7 the spleen was re 
moved m -’o cases classified as hxmorrhagic 
purpura The excellent re ults of this opera 
tion are approached only by its results in 
hcemolytic jaundice and on account of the 
nature of the disease are much more speclac 
ular The indications for splenectomy in 
hxmorrhagic purpura are clear and the most 
important factor in the decision is an accurate 
diagnosis Acute aplastic anxmia with haim 
orrhagic features mild hxmopJiiha jn which 
the coagulation factors are not altogether 
definite acute leucxnua in which hemorrhage 
has developed, and the rare splenomegaly of 
indeterminate type in which hxmorrhagic 
features have become superimposed present 
the chief difficulties in this respect In 


aplastic anxmia the anaimia usually precedes 
by a considerable period the development of 
hannorrhage, all of the coagulation factors 
may be those found m haemorrhagic purpura 
and persistent and extreme leucopenia to 
gether with low reticulated cell count ftp 
quently become important factors in the diag 
nosis 

A diagnosis of acute leucaimia depends chief 
ly on a careful examination of the ‘>mears 
for immature cells these may be found even 
though leucopema is present It is likely that 
patients with mild hxmophilia have oc 
casionally been submitted to major surgical 
operations for other diseases and have re 
covered after more or less difficulty with 
postoperative blecthng It is also likely that 
mild cases of hrmophiha do not show on 
exarmnation all of the charactenstic coag 
ulation factors of the disease at a given time 
Ihert may therefore be difficulty in dia 
tinguishing between hxmophilia and hxm 
orrhagic purpura in certain cases In fact 
there IS some doubt concerning the diagno is 
in two cases recorded in the literature as 
h-emorrhagic purpura in which splenectomy 
was performed In general it should be 
remembered that in typical cases of him 
ophilia the coagulation time is prolonged as 
estimated on blood drawai directly from the 
vein with a sharp needle and the platelet 
count is normal In h-emorrhagic purpura the 
platelet levtl on repeated platelet counts i> 
low the bleeding time prolonged and the 
relractibty of dot deficient It has been 
demonstrated that a palpable or enlarged 
spleen IS not e^-sential in deciding whether to 

exase thespleen In several cases revaewed in 

the literature and in our own senes in wbch 
splenectomy was performed the spleens 
not palpable and in one instance the 
weighed less than normal Dunng a penoa 0 
active hemorrhage it may be important no 
to delay operation until the blood coun vs 
brought to normal bv me ms of transfu on 
Cerebral hamorrhage seems to be moie U 
to occur w hen the blood count has wen ar 
haally elevated to too high a level This w s 
noted at the Chmc prior to the days 01 sp 
nectomy and a recent case corroborates 
ob<;er\aUon 
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In the 20 ciscs of splenectomy for hrem 
orrhigic purpura, there ^\as no operati\c 
death Splenectom> v>as accomplished ’with 
Ultle difficulty from the surgical standpoint, 
and convalescence v\as in all instances except 
one charactenzed b> prompt cessation of 
bleeding and remarkable improvement in the 
patient’s general health The exceptional 
patient, after a stormy convalescence, is now 
definitely improving one jear after splc 
nectomy Shortlj after operation intra 
abdominal hemorrhage occurred, probabl> 
from the ovaries, and a secondaiy abdominal 
operation was required Bleeding from the 
uterus continued but was controlled for a 
short period, bj curettage Later radium was 
used in the uterus, and the presence of small 
utenne fibromjomata was suspected All 
evcessive bleeding ceased after the treatment 
with radium, and the patient now seems to 
be on the road to permanent rccov cry Small 
purpunc and petechial areas continue to ap 
pear and the removal of the tonsils as a focus 
IS indicated This was an cxtrcmcl> severe 
case and the patient had been m poor health 
for IS >ears It demonstrates that optimism 
as to the ultimate result is justifiable even in 
the face of persistent postoperative htemor 
rhage, provided the characteristics arc clearly 
those of hiemorrhagic purpura 
The longest pre operative duration of the 
disease was 15 years The duration was 10 
y ears or longer in 4 cases, 5 y ears or longer in 
7, and 2 years or longer in 13 In only 4 cases 
did the disease exist less than i year before 
operation In two it lasted only 2 months 
The first patient was operated on years 
ago and has been in excellent health since 
convalescence Nine patients have been in 
good health for 2 years or more Slight 
epistaxis or petechial and purpunc eruption 
occurred dunng convalescence in 4 cases, and 
utenne bleeding was sbghtly excessiv^e in 2 
and markedly excessive in i In one case 
mild epistaxis and purpura recurred at long 
intervals for years after operation As is 
now well known, the platelet count rapidly 
rises after splenectomy, sometimes tempora 
nly to high levels, the bleeding time promptly 
IS reduced, and other adjustments of the fac- 
tor of coagulation gradually occur There is a 


certain degree of vanibility in the bleeding 
time and the retractility of the dot in some 
cases for an indefinite penod Tonsillectomy 
in cases of hxmorrhagic purpura has ordi- 
narily been followed by troublesome and even 
senous hTmorrhigc, not infrequently nc 
ccssUating transfusions, and it would there- 
fore seem advisable to recommend sple- 
nectomy previous to the elimination of foci of 
infection In view of the slight recurrence of 
hTmorrhagic symptoms m a few of the cases 
the elimination of focal infection would seem 
to be of espcaal importance I know of no 
instance m whidi the recurrence of petechial 
and purpunc areas has persisted following a 
careful elimination of foa 

The significance of the ultraviolet ray and 
the high vatamin diet m the treatment of 
thrombocytopenic purpura is not yet cs 
tablishcd, but they hold out some promise 

ACUTF APL/VSTIC ANritlV 

Because of the remarkable effect of splc 
ncclomy in hTmorrhagic purpura and the 
contention of some observers that this dis 
case and acute aplastic anxmia arc expressions 
of the same cause, three cases of acute aplas 
Uc anTmia were submitted to splenectomy 
The operation did not, however, affect the 
disease favorably The patients died r, 2, 
and 3 months, respectively, after operation 
In view of the importance of an accurate 
differential diagnosis between acute aplastic 
anxmia and hemorrhagic purpura, the fol 
lowing case is worthy of brief consideration 

A girl, aged 4, had been well and active 
until I week previous to admission, when pur- 
pura and petechie appeared At the time of 
examination she was quite anTimc The 
platelet count was low, the bleeding time 
prolonged, coagulation time by the Lee 
method tvortiw.1, and prothrombin time pro 
longed It was recogmzed that the features of 
the case were not clearly those of hTmorrhagic 
purpura, but after a month’s observation 
splenectomy was deaded on The low plate 
let count and the leucopenia persisted after 
operation and the bleeding continued Many 
transfusions were given Because of severe 
infection of the tonsils, tonsillectomy was per 
formed but this did not check the downward 
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course and the patient died less than 3 months 
after the on^et of the condition 

This case might be classified bv some ob 
servers as a severe fulminating tiTie of haim 
orrhagic purpura but a better case can be 
formulated for a diagnosis of acute apKslic 
vn'eraia The fact that severe anxnua existed 
at the time of the first examination despite 
the short duration of bleeding onlv 1 vveek m 
the absence of free bleeding would lead one to 
surmise that the patient had been anamic 
pnor to tht development of purpura It will 
be noted also that leucopcnii was present at 
the time of the first erarrunation and pu 
sisted even after transfusions and after sple 
nectomv and thit the platelet count did not 
nse foUomng splenectom) These considcra 
(ions, in \ lew of the rapid!) fatal termination 
fv\ or the diajjno-'is of acute aplastic anaemia 

trsrSl-Vt TYPES OF H/CUORRHAOIC DtSEASt 

The unusual t)pes of hirmorrhagtc disease 
are perhaps the most instructive and v dis 
cussion of them is necessarv to a more com 
p)ete conception of the difficulties and im 
portance of diagnosis Three cases are briefly 
rtvictt ed 

JThe first patient a woman aged 44 bad «ulTercd 
from purpura for d Kars She complained aUo of 
arthritic and muscular paint There was no hi$ 
tor> of hiinophilu m the family The tanous co 
agulatioo tests were normal The plalvlet «ounl was 
somewhat low At the time o{ o;eration mo- 
derate enlargement of the spleen wa* noted The 
platelet count rose temporarily and the bleeding 
Leased following splenectomv Bleeding howevet 
recurred Ltet and has persisted at jntervils The 
history of arthritis and iti>ositis and the rather 
marked enlargement of the spleen without the co 
agulation features of hxmorrhagic purpura aside 
from a somewhat low platelet level lead to the con 
elusion that the case is one of chronic infectious 
splenomegaly with secondary purpura 

The second patient was a woman aged z8 Fpis 
taxis purpura and enlargement of the spleen began 
Simultaneously 7 years before her admission Gastro- 
intestinal himorrhvge occurred later A detailed 
study of the case showed a combination of the 
features of splenic ansmia and hxmorrhagic pur 
pura In favor of the diagnosis of splenic anxmu 
were the markedly enlarged spleen gastro mtestinal 
hemorrhage and persistent leucopenia i« favor of 
the diagnosis of hjcmorrbagic purpura w ere epistaxis 
recurrent purpuric areas low platelet count delayed 
retractil'ty of the clot and a somewhat prolonged 
bleeding time A year and a half after operatioa the 


patient is reported to be in a satisfactory coodit on 
without the recurrence of bleeding 
The third patient, a giri aged 9 gave a hutory of 
severe eputavis since 14 months of age there was no 
history of hitnophilia The patient was extreofly 
anaemic and required transfusitns Keither ttaas 
fusions by the citrate method or bv the direct 
method nor intramuscular in3ections of whole blood 
or the various coagulants were effectiv e in conlroUing 
the hxmorrhagic tendency Before «plenecti>riy the 
coagulation time (Lee and ^V^llte method) was 
normal the bleeding time was prolonged and re 
tractility of the clot was absent but the plautet 
Jevd was at all times normaJ or high 4 t the liireo! 
operation there was a great deal of hjrmorrhai,e 
from the wound ecchy motis ard petechial hxmor 
rhagic areas were found within the abdomen and 
were also caused b\ handling the viscera A great 
deaf of focal bleeding occurred folfomog operat on 
The vanous coagulation tests and the platelet count 
were not at all affected by splenectomv The pa 
ticnt continues to have recurrent epbtavis aKhoupfi 
so far at less frequent intervals than formerly The 
case could not be Batisfactoriiy cls^sihed as one 
of bxmophilia hxmorrhagic purpura or apbstic 
anxmia Against the dia^o is of hxmopbthi are 
the absence of family history tb** normal coaguli 
tion time the absence of inv olvement of the joints 
and the fact that the patient had never bUdeteei 
snely from cuts Against the diagnosis of liiraor 
rhug c purpjra are the v erv earJv on»et 0/ tae ois 
case at the age of 14 months a nersMtentl) 0 a 
platelet count the fact that the platelet count oiu 
not rise following splenectomy and the exce«uve 
postoperative bleeding from the wound Acain t 
the diagnosi of aplastic anxmia arethelongduration 
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of the anxmia the pcriisttntK high Icucoc)tt 
count, and the high platelet count 

Of these three ca«;es the first is ])robil>I\ in 
instance of chronic septic splenomcgaW with 
sccondar) purpura In the second case 
splenic anxmia and hxmorrhagic purpura 
apparently dc\cloped simullancoudy, and 
their relationship cannot be determined \n 
accurate tUagnosis cannot be made in the 
third case, it had all the features of hxmor 
rhagic purpura except the persistentK high 
platelet count 

The remaining eases are shown in Table I 
Comment on them will not be attempted in 
this paper 


SUMMM \ 

i ills p iper is in itself a summary of e\pen 
tiiee with s]>Iencctom\ I he most important 
groups of eases are discussed in some (let ill 
In two diseases hxmoUtic jaundice and 
hxmorrlngic purjiura, tlic indication for 
splenectomy depends almost entirely on a 
satisfactory diagnosis In all other groups the 
decision must lie reached in each ca^e by a 
consideration of the factors and circumstances 
conccrncel In general the degree of chronic 
recurrent sepsis is indie iled by the history 
and clinic il data ind estimations of hepatic 
function furnish important indexes for the 
adyisabihty of splenectomy 
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LARGE SINGLE (NON-PARASITIC) CYSTS Ol THE SPLEEN 

By EMIL NO\ \K MD FACS BitniroSE ^rutviASD 

F mth Gy KOi S al D p (m nt of Job s liopV ns Med t I School 


C ISTS of the spken arc \erj rare but 
as a rule the\ are rendil> ainemble to 
surgical treatment It seems avorth 
while adding the report of one case of this 
t> pe to the relativ el> small number already in 
the literature The literature is brought up to 
date in a \ ery recent paper by Frank, so that 
it need not be re\iew ed here 

CLASSIFICATION 

In a general way three chief \anetics of 
splemc cysts ha\e been described 

I Dermoid cysts Only two instances of 
this Upe are recorded It is of interest to 
note that the \er> first case of splemc Qst 
reported is said to ha\e been of this type It 
was found at autopsy by Andral m 1839 
2 Parasitic c\sts Ihese cysts are due to 
infection by the echinococcus are not so \ cry 
rare where infection by this parasite prevails 
and are commonly associated with similar 
cy sts in other parts of the body 
^ Von parasitic cysts It i» this form with 
which we are concerned in this paper Up to 
1921 Fowler had collected 91 cysts of this 
variety and of these 65 were classed as large 
and therefore of definite climcal importance 
Since 1921 according to Trank 8 additional 
cases have been added Two were reported by 
Pnbram 1 by Gambill i by Gos«ehn 2 by 
Howald and by Frank in the recent paper 
mentioned This makes a total of 73 cases 
raised to 74 by the case herewith reported 
The classification of non parasitic splenic 
cysts which has been quite generally adopted 
lb that recommended by Fowler in 1921 In 
his paper of 1924 this author revises his clas 
silication somewhat considering the following 
subdmsion a better one 

I Traumatic cysts (a) usually large and 
unilocular occurring as encysted hicmatoina 
contents ha;morrhagic or serous (by far the 
most common vanety}, and (b) usually small 
superficial, or deep multiple arising from in 
elusions of pentoneum (rare) 


"» Inflammatory cy stb (a) tuberculous 
Qsls (Charles H Peck), and (b) snared off 
endothelium usually supcrhaally buned m 
the spleen as the result of perisplenitis (small 
and multiple) due to malana leishmaniasis 
etc 

3 Dce,eneraIion cy sts (solitarv and large) 
arising from <econdarv changes in infarcted 
areas due to artenal degeneration or occlusion 
of blood vessels by emboli with consequent 
necrosis of the pulp 

4 Dilatation cysts Ectasis of ■splenic 
sinuse» (polycystic disease Coenen Fowler) 
These are multiple and fused the cy sts usually 
riddle the organ 

5 Neoplastic types ham 

angioma) It may not be possible to distin 
gmsh Group4 which mav be borderline in it» 
tendencies from this group The differentia! 
criterion is still obscure 

\\ hilc this classification is a suggtstn e one 
at least until more is known as to the actual 
etiology of these tumors it does not seem free 
from objections Certainly it is better than 
Fowlers original classification for there wa< 
no advantage in the cbvasion into the true and 
false vaneties (cysts and pseudocysts) 
ever the etiology may be wt have to deal with 
a tumor mass containing fluid— a true cyst 
whether the origin be neoplastic or degenera 
tive The latter often reach a much larger sue 
than do many of the so called true cy «ts I 
would seem wise, therefore to abandon this 
fictitious distinction Is or is there any obvio'js 
advantage in excluding from the ncoplas ic 
group (Group 5) the rare dermoids for cer 
tainlv these are of definitelv neoplastic nature 

With the exception of a group of 
which the history and the character ol 
cyst contents points definitely to trauma s 
the probable cause one can usualh 0 y 
conjecture as to the mechanism of produc 1 
involved in the individual case 
lb probably true that not a few cases a 
uted to trauma espeaallv those in wni 
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li2 I Ci^tnc surface o{ lumor most of whirh I nndc up of hrf,c c>«t 
1 2 Interior of cs I svall mule up of piculiirl> tra? eculatcd fibrous ti uc 


conlenls 'vte serou^> ins-lc^d o{ hxmorrUagtc 
arereall} due to some other ctusc as^a un 
known The stud> of the cmbr>o]og\ of the 
spleen ma> throw further light on the wliolc 
question although I ha%c not been able to 
obt un any clue on this point from the cmbr\ 
oVogists with whom I base discussed ihu mat 
ter 

Perhaps for the present, until more is know n 
of the eliolog> of the non parasitic type of 
cyst, It IS best to attempt no subdivision ami 
merely to speak of the entire group as “large 
single” cysts of the spleen as Pool and StiU 
man suggest 

CLIMCVL CLVSSIFICVTION 

Cysts of the type under discu'^sion occur 
more often in women (about 65 per cent) than 
in men, and arc most common between the 
ages of 20 and 50 T hey hav c been noted how 
ever in very young children and even m the 
newborn infant 

Ihe symptoms are not distinctive Some 
timci the presence of the tumor is the first 
thing ob<?er\ ed by the patient In most cases 
when the tumor is of considerable size there 
IS discomfort and perhaps actual pain in the 
left hy^iochondnac region In my case the 


pun was mtermittent \t times pain is re 
fcrreil abo to the left shoulder or the left side 
of the b ick D\ &pnaa may be complained of 
together with some digestive disturbance due 
to the pressure of the tumor upon the stomach 

DIVGSOSts 

I he location of the tumor will usualK sug 
gest the spleen as a possible source as the 
spleen occupies the left hvpochomlnic region 
beneath the left costal margin Ihe tumor 
mav push in toward the epigastrium or its 
pedicle may rarely be so long as to allow it to 
float about in the lower ibdomen In such 
cases It may cv cn be confused w ith an oi anan 
cyst In my own case as will be noted the 
position beneath the left costal margin was 
so charactenstic as to suggest the spleen at 
once and this impression was strengthened bv 
the X ray picture 

The chief diflicultv in diagnosis lies in the 
differentiation of these cysts from pancreatic 
cysts The latter, however usually occupy a 
lower position, even though thev arise from 
the tail of the pancreas Other points of differ- 
entiation, such as the history and the results of 
unnalysis, need not be elaborated upon here 
Cysts and other tumors of the kidney can 
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Fig 3 Section of c>st »\all honing dense fibrous n-alt 
wilb lining of flattened degenerated epithelium The 
splenic tissue appears fairl> normal 


usuMl) be readil) eliminated bj properurolog 
ical examination 

TREATMENT 

The ideal treatment is, of course splcnec 
tom> and this procedure to judge from the 
published reports is usuallj possible In this 
respect splenic c> sts differ from the pancreatic 
\anet> which often present far greater tech 
meal obstacles to remo\ al necessitating mar 
supialization The latter procedure todij 
should be necessarj onlj infrequentlj though 
in the earlier dajs of splemc surger> it was 
resorted to more frequcntl) The same state 
ment may be made as to simple inasion and 
drainage and al&o of aspiration both of Tvhich 
methods ha^e in the past been emplo>cd in 
some cases Enucleation of the c>st has been 
done but is rarelv possible mth an> safet> to 
the patient Certainlj it would seem a fat 
more dangerous operation than splenectom\ 
and Its justification is therefore quei.tionabIc 
when splenectomy is feasible 

CASE REPORT 

The patient was a married woman of 22 who was 
referred to me b> Dr R L Ko\t ofBaltimore Her 
father had died of cancer of the stomach Aside from 


the usual diseases of childhood the past histor> did 
not seem significant She had had frequent attacks 
of tonsillitis No hibtor> of malaria or of trauma 
could be elicited Menstruation had al«a\s been 
irregular the intervals between periods being usually 
about j months until 4 jears ago when the function 
ceased entirch She had been marned 3 \ears with 
out pregnancies 

One > ear ago she noticed a lump in the left upper 
quadrant of the abdomen It was at first painless 
but as It increased in size it caused some discomfort 
with occasional sharp attacks of pain radiating to 
the left shoulder These usually lasted about 15 
minutes and occurred at inleraals aaeriging z or 5 
weeks The pain apparcntl> bore no relation to the 
ingestion of food More recently when the tumor 
had become quite large there had been some embar 
rassment of respiration with a sensation of smother 
ing There were nogastro intestinal or unnarj symp 
toms 

In August 1926 the patient had an attack of 
gastto enteritis In the routine examination madeat 
that time Dr IIo>t noticed the tumor and adyisn! 
surgical consultation which howe\cr yyas deferred 
until February 21 192, 

rebruary 27 1927 The general condition of the 
patient was faitly good although she was quite 
small and thin with a rather gracile type of fimire 
The unnaly Sis was negatne The blood count showed 
red corpuscles j 6 jO eoo white cell 8 ajO with a 
hsmoglobin of So per cent No abnormalities of 
red cells were obseracd 

The abdomen presented a \er\ striking picture 
The lower portion was rather scaphoid with thin 
abdominal wall and good muscle tone Above 
the umbilicus however the contour differed on 
the two sides of the midhne The right side was 
relatively flat but the left presented a distinct 
bulging due to the presence of a large mass which 
projected from beneath the left costal margin dow n 
ward and inward to about the level of the umbihcib 
It was apparently about the size of a child s bead 
and was slightly moyable It was definitely eUstit 
m feel suggesting a cyst The stomach appeared 
to be displaced downward and to the right as there 
was dullness and no tympany over the tumor mas 
The mass vyas situated so far anteriorly that 1 
appeared to be immediately beneath the abdomioa 
wall and it did not extend far back into the flan 
so that It did not suggest a kidney origin Further 
more it was at a much higher level than a PJ*', 1 
atic cyst ordinarily is even one arising from the 
of the pancreas It gav e the impression of 
pushing downward and to the right from bene 
the left side of the diaphragm , ,1. 

X ray examination showed the outhne 0 
mass quite distinctly and also a large rather a 
stomach disnlaced downward and to the ngn 2 


stomach displaced downward and 
the mass , ,al 

Urological examination revealed ' 1 ° 
findings in the left kidney region so that a 
ongin could be eliminated 
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IciitJli’t. dtas'^osis C\s.t o( ihc spkcn Ihc 
imenorrhcca wis functional 
Operation A longitudinal kft rectus incision was 
made beginning at the cnsiform cartilage and cx 
tending below the umbilicus A huge liNcr colored 
mass w as found occupv mg the left upper quadrant 
The stomach was pushed far downward and to the 
right, but presented no other abnormalities The 
kft lobe of the liver was in contact with the tumor 
B\ passing the hand over it, the mass was found to 
fit snugl> against the dome of the diaphragm on the 
left side Below it was covered with a mass of 
adherent omentum, with man) rather large veins 
I here appeared however to be no adhesions to the 
diaphragm so it was decided to attempt removal of 
the entire mass At first it could not be delivered, 
but after the incision w as lengthened to about lO or 1 2 
inches the hand could be passed beneath the large 
upper pole and the whole mass delivered extra 
abdominally This ofcourse.faciUtatedthcrcmovala 
great deal The upper part of the tumor w as rounded 
and presented a gtajish vellow area where the c>st 
wall appeared without anj covering of the splenic 
tissue Over most of the remainder of the tumor 
there was a thin layer of splenic tissue while at the 
lower pole there was a triangular mass of normal 
splenic tissue This lower pole was covered by ad 
herent omentum, but otherwise there were no ad 
hesions The gastrolienal ligament was carefully 
secured the pedicle bemg very securely ligated The 
splenic vessels were of course of very large size, and 
were secured with several heavy No 3 cnromic cat 
gut ligatures There was very little bleeding except 
in tying off the omental adhesions which contained 
many fragile veins On the whole however, the oper 
ation presented no very great difficulty and it was 
possible to obtain perfect hemostasis After the tu 
mor was removed a split was left which opened up the 
lesser sac of the peritoneum For fear of intraperi 
toneal hernia this was securely closed The abdomen 
was then closed without drainage 
The subsequent course w'as uneventful There 
was a slight febnie reaction for a few days but the 
incision healed perfectly Daily blood counts were 
made, show ing no peculiarities except a mild Icucocv 
tosis the maximum being 12 200 white cells on the 
fourth day On the day of discharge 3 weeks after 
operation the white cell count was 10 500 
Pathological report The spleen, together w«h 
the evst, formed a mass shaped somewhat like a 
football though the upper pole was larger and more 


rounded thin the lower Ihc entire ma-'s me isurid 
2S by 14 by 14 centimeters and weighed r 7S4 
grams ihc cyst proper on Us external (diaphraj, 
matic) surface was covered by a shell of attenuated 
splenic substance At the upper pole this covering 
was absent so that the evst wall proper presented as 
a thickened gray ish area The lower pole was made 
up of a triangular peak of splenic tissue The cyst 
occupied most of the inner or gastric surface of the 
spleen Along one edge there was a ridge of splenic 
lUsuc, with a rather sharp margin (Iig i) Beyond 
this was the rounded evst mass with its rather Ihm 
scmitranslucent walk Between the splenic ridge and 
the cyst, near the lower third of the mass, could be 
seen the stump of the pedicle (fig t) 

The tumor w as opened only after hardening T he 
contents of the cyst had evidently been a clear fluid 
which had undergone coagulation and had become 
somewhat gelatinous The inner surface of the cyst 
wall presented a remarkably trabeculatcd appear 
ance not unlike that seen with some multilocular 
cysts of the ovary (lig 2) There was however, no 
suggestion of sacculation the cyst forming one large 
compartment 

Microscopic examtnalton The cyst wall is seen to 
consist of a dense, fibrous and m most places, hva 
limzed layer of connective tissue Here and there it 
IS covered bv a single lay cc of low cuboidal cpithc 
lium but m most places this epuhehum is absent 
presumably from pressure atrophy There is no 
trace of hemorrhage in the thinner parts of the cv si 
wall but m the thicker parts a considerable amount 
of blood is seen between the layers of the evst wall 
This suggests that m spite of the negative history, 
the cyst was probably of traumatic origin 
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T HI carli(.r unfcris recorded cases, of 
primar\ infections of the peritoneum 
which because of their obscure on^n 
were designated idiopathic sponlineous or 
rheumatic peritonitis I he condition was 
thought to be caused bj colds and rheumatism 
Grawatz who disagreed with thi^ point of\iew 
exposed immils to sudden changes in temper 
ature in an attempt to produce a pentoneil 
infection The condition which we now rccog 
ni7e as streptococcus peritonitis the older 
writers undoubtcdlj included jn the categor\ 
of idiopathic peritonitis 
This paper la based upon a stud> of 14 cases 
of streptococcus peritonitis — the most senous 
ot acute abdominal lesions occurring in child 
hood and assoaated with an extremely high 
mortalit\ 

Of our 14 patients 9 were females and 5 were 
males all were fairlv well nounshed Their 
ages ranged trom 5 weeks to \cirs onh 
two were above 5 jears of age In an an d>sis 
i^) ol 400 consecutive cases of surgical dis 
eases in children 13 \ears of age and under 
streptococcus peritonitis occurred in 1 5 per 
cent of the cases In children 5 \ears and 
under ot this senes the incidence was 7 per 
cent \ seasonal influence was noted as all 
the eases occurred between October and Aprd 
except one which occurred during Jul\ Jhis 
parallels the corresponding seasonal occurrence 
of upper rLspirator> tract infections whidi 
hear considerable relation to the subject under 
discussion The exciting agent was the strep 
tococcus of the hxmoljtic varict> 

The mode of infection has not been dcAmte 
Ij established but m ^earchino for a possible 
focus of infection we could not overlook, the 
frequenc} of an upjier rcspiratorv tract lesion 
m the majoritj of cases In to there wis 
present a nasopharyngitis marked in some 
while in others the acute stage had alreadj sub 
sided at the time of admission In about one 
half of these a throat smear revealed the 
streptococcus to predominate A pure culture 
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of strcpto'*o cus was unobtainable after the 
patient entered the hospital because more than 
one organism was alreadj present In two oi 
the cases there w as a purulent otilis media the 
exudate of which jiclded i pure culture of 
Streptococcus hxmoIjtiLUs It is mv opinion 
that the organism entered the cirtuhtion at 
*iomc point in the pharynx possiblj through 
the tonsil* and then produced a transient 
bactcnaimi a with localization m the p ntoneal 
cavity It Is common knowledge that the 
peritoneum bv means of its normal defensive 
mechamsm is capable of cicstrov mg innocuous 
material and a cert im ilosagc of baetena but 
the \ irulcncc of the streptococcus hxmolj ticus 
is ordinanJ^ vo great thU in children with 
iliminishtd resistance anv protective tendenev 
iscasih overcome Blood cultures were taken 
in 4 cases and found positive in two If blood 
cultures were taken carlj in the di ease and 
repeated frequently it is likely that the 
percentage of positive findings would be con 
siderablv higher 

In a senes of ->2 cases of pneumococcus and 
streptococcus peritonitis reported bv Lip'huU 
and Lowenburg (ro) there was a historv of a 
preceding throat infection in 90 per cent of 
the cases Rabmowitz fij) cites a 'imilat 

cxpencnct m 8 cases of stnjitococcus pento 
nitis In i severe epidemic of streptococcus 
sore throat Chapellc (•*) has studied i5 cases of 
Streptococcus peritonitis Hambuigec il 
found 13 cases in a Baltimort cp denuc Davi 
and Rosenow (4) found 4 cases m another 
epidemic In "leveral other epidemics of ore 
^throat of lesser seventy sfrcptococcus pen 
*tonitts Is mentioned as a complication Ine 
assoaatioii of this type of peritonitis with a 
sore throat ipjieirs to be rither common 

In two of the exses of tlus series the gem a 
tract suggested itselt as the portal of en r\ 
Ihere was a marked vulvov iginitis withs c 
ing and r cine s of the libii a disclxarg 
present Smears showed a mixed 
with coca m excess The avenue of infecti 

’ ISocety NwVokM hi6 97 
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^\'ls probabl) ilong Ihc ^ igin i uttrub, iml 
fallopian lubes The presence of an c\U(hlc 
in the tubes at the time of operation supportcrl 
this Mew Armstrong (i) reported 5 cases of 
peritomtis in female children in two of which 
It was caused b\ the streptococcus Ho sug 
gebted the gemtal tract as the aecnuc of tn 
trance In a stud> of a large senes of cases of 
pnmar) pneumococcus pentonitis in children 
McCarlnc) and Fraser (ii) found the di'^case 
to occur in females c\clubi\e!> Ihcj ha\c 
ad^anced some cMdence in support of their 
Mew of the genital transmission of the infec 
tion 

Streptococci along with other pathogenic 
organisms, ha\e been rccoeered from the 
intestinal tract and in mow of this it has 
been suggested that the organisms pass 
through the intestinal wall and produce i 
peritonitis In onl> one of our cases was the 
peritonitis secondarj to an inHammatora 
lesion which was conhntd to the cecum and 
w as in the nature of a tj phiUtis The probable 
sequence of eacnts in this ca«c was first a 
phar>ngiUs followed b> septic material in 
vading the blood stream, then a localization 
in the ileocTJcal region and uUimattl) a pen 
tomtis Streptococci were obtained from the 
surface of the cecum A localized purulent 
pentoncal exudate appeared a few da>s afl<r 
the operation, as was CMdcnced from an 
enormous discharge through the abdominal 
incision Streptococci w ere obtained from the 
exudate Some obser\crs art of the opimon 
that bacteria will pass through the intestinal 
wall only if a pathological condition exists 
Lcnnander (9) and others report cases of 
streptococcus peritonitis in which th(^ found 
ulcers in the stomach, intestine, and appendix 
Jensen (8) who faxored thegastro intestinal 
mode of intection, fed animals with virulent 
pneumococci but failedtoproduce a pentomtis 
except in one ammil Others repeated these 
experiments without success In the cases of 
this senes which came to autopsj a search 
failed to reveal an> gastro intestinal lesion 
Transmission of organisms to thepentoneum 
by way of the Ij mph stream as has been sug 
gested did not seem justifiable in a single case 
In two children, no demonstrable focus could 
be found to account for the pentoneal infec 


tion It IS jwssiblt th it i thro it infection w is 
present but had escaped the parents attention 

SVMPTOUS 

I he initial phase manifests itself in a naso 
pharv ngitis v\ ith a slight cough and a temper i 
turt ranging between 100 and 102 degrees I 
1 he p irents frequentU \ oluntccr the informa 
tion that all the child has had is a cold I he 
abdominal svmploms generilli appear rather 
abrupllv several (lavs after the onset of the 
initial phase while the child is apparenlli re 
covering from the upper rcspiratorv trict in 
fcction 1 here is a sudden rise in the tempera 
turcup to 104 to 106 degrees I with vomiting 
wluch IS rcpcitcd later m the course of the 
disease Older children complain of cramps 
Some parents inform Us that the cliild s 
abdomen was hard imphing thcrebv that 
some ngulilv was present Diarrhoea was 
iiotabi) absent in all but 3 cases 1 he phv steal 
signs art usuall> slight and in fact cnlircU out 
of proportion to the sc\crit> of this grave 
condition Abdominal pain is elicited carh in 
most of the cases, It js diffuse but more marked 
m the lower ibdomcn Uigiditv is absent in 
the cases seen earh It is present later but is 
not very marked m most of the cases Dis 
tcntion was moderate in 5 cases and pro 
nounced in one It was never troublesome 
e.\en up to the time of death The constitu 
tional svmptoms are very severe and pro 
gtcssivc, indicative of a profound toxxmn 
Ihc temperature vanes between 104 and 106 
degrees I 1 he pulse and respiration arc v erv 
ripid The blood shows an average white cell 
count of 32,000 with an ivcrage differential of 
90 per cent polymorphonuclcars and 10 per 
cent Ijmphocvtcs Ihe pharynx and tonsils 
still exhibit signs of a recent infection m 
thcmajoritv of cases, marked in some Sordcs 
was common The cervical glands were veri 
much enlarged in one case In two cases the 
nervous manifestations were so pronounced is 
to make it ncccssarv to do a lumbar tap m 
order to exclude a diagnosis, of cerebrospinal 
disease In three cd«cs the unne w as indic itiv c 
of renal disturb ince 

The disease is rapidly progressive up to 
the time of death v\hich usually occurs in i 
to 4 days after the operation Prostration is 
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mirktd Of lliL llircc pititnts tint rtco\tn.(I 
twohul i «torm> coinalcsccncc fhcir sli\ 
U thi. hospilil u is f) uitka cirh I he third 
the youngest of the llirtt renmned it the 
hospital 26 {h\s her conMiesccncc htmj, un 
t\ cntfiil 

PVTiforoo^ 

III the patients ojicritcd U|xm cirl\ then, 
was seen a small amount of serous shm> htic.k\ 
cxuditc with tibnn flikcs tostrin}, the intes 
tinil toils in some ot the casts Ihc pen 
toiieum w is diffusely injected indinmany tht 
scat of small punctate liTmorrhages The 
intestines were highly injected ind moilcratcly 
distended In the uKanetd ciscs the txuditt 
was consider ibly increiscd and scropumicnt 
or tibrinopurulent in character Ihc coils of 
intestine Were lightly adherent distention was 
more pronounce\l but not excessive In none 
of the ci«cs was there an attempt at lociliza 
tion noted Ihe appendix was mspceied in 
every ease but one and was found to have its 
peritoneal coat involv ed as part of the general 
izcd peritonitis In four eases it was removed 
at the time of operation and in 3 of these 
muroscopic^axamination revealed only i sub 
serous inflammation second irv to the general 
peritonitis The other appendix showed an 
infiltration in all coats with a moderitc ntim 
ber ot polynuclear Icucocy tcs this was the re 
suit of a lesion in the ilcoca.cal region file 
mesenteric glands were found enlarged in 
main of the eases Ihc peritoneal exudate 
yielded streptococcus haniolyticus in pure 
culture m every ease but one, in the I liter the 
non ha.molytit organism was found 

It cannot be too strongly emphasized that a 
compfetc and careful bactcnological tvaniina 
tion of the exudate is essential in order to 
avoid confusion between the streptococcus 
and pneumococcus peritonitis On «evcral 
occasions we considered the lesion at the time 
of operation to be caused by the pneumococcus 
until a contrary report by the laboratory was 
received Kischbeth (14) reported 54 cases of 
pneumococcus peritonitis but only half of 
them w ere prov td bactcriologically He 
designated the other cases to be of similar 
bacterial origin because of the striking resem 
bhnee of the exudate to that found m the 


otlicr e I'-es which were proved to bu of piieu 
moaieais origin In our senes the diaracter 
of the evuil ite it the time of operation anrf 
subsequently gave iiisuflicient evidence on 
which to btse a Inctenological iliagnoais 
I ishlitin ($) his shown from postmortem 
sludv of i large senes of ca«cs of peritonitis 
thit one cannot determine from the nature of 
the exud itc the tvpe of organism responsible 
without l)iLteriolOe,icaI investigation 

Ihe eises vvlweh came to autopsy show the 
lesions described previouslv in a much more 
kK anted stage Ihc exudate which noiv is 
more librinous is spread diflusclv throughout 
the pcritoneil cavity under the diaphragm 
ind over the surface of the liver and 
spleen 1 he pciv IS contains the greater part of 
tills plastic exudate This finding should not 
be intcrpn. ted is cv idcncc fav onng the genital 
ongin ot infection in all female cluldrcn Even 
at tius late stage there is no attempt at local 
iration of the infection The internal organs 
arc the seit of a marked pirenchyniatous d^ 
generation the result of v profound toxTmiJ 
Ihcsjilceii w Is vtrv soft in two eases irdi 
eating the possililc existence of a grave blood 
stream infection llie gastro intestinal tract 
was carefully eximmtxl for inv gross lesion 
which nught have permitted the passage of 
infectious m ileri il into the ibdominal cavaU , 
but none was found Ihe mcscntenc glands 
winch Were moderately ctilartcd in cv ery ca e 
did not suppurate Ihis latter is avtry rom 
moo postmortem tinding m children regardless 
of the t.ause of ileitli so no significance was 
altachcel to it 

divgnosis 

SircptocoeeUs peritonitis presentsdifhculljes 
whicli make it almost impos iWc of 
clime al recognition Careful watch 01 t c 
abdomen is of the utmost importance in a 
diild tom ilesang from a naso phatyngiU 
who suddenly has a nse in temperature ano 
develops Signs and svmptoms suggesti'co 
peritoneal irritition Only bv beannginnu < 
that a complication sucli as streptococcus pc 
tomtis Is likely to occur, wall one be au e 
detect the earliest manifestations 

Ihe most frequent condition iorwWa 
disease was mistaken was acute appe 



SCHWARTZ PRlMATiY STRl^PTOCOCCUS PERITONITIS IN CHIIEREN 593 


It ^^as thought to exist in the majority of our 
cases In appcndiatis the onset is not so 
sexere, the temperature much lower, the con 
stitutional sjmptoms are milder, and the 
Wood count not so Kvi,h The abdominal 
signs are locali 7 ed more to the right lower re 
gion, ngidity is more pronounced On rectal 
examination a tender mass maj be palpable 
A clinical differentiation between strcplo 
coccus and pneumococcus penlonitis is almost 
impossible If a pneumonia or a pneumococcus 
otilis media or pneumococcus vagjmtis exists 
one ma> incline toward a diagnosis of pneu 
mococcus peritonitis In the latter the clinical 
course is milder, there is a doughy feel to the 
abdomen, and diarrhcca is present in a large 
number of cases Because of the similant> of 
the dinical manifestations of these Iw 0 types of 
pcntomtis a differential diagnosis can rarely 
be made As stated before csen after the abdo- 
men va open no characteristic pathological 
changes are found which will identify cither 
one wthout battcnal analysis 
Pneumonia was considered a poaMblc diag 
nosis in some cases because of the presence of 
suspicious chest signs in children who had a 
nse m temperature after an upper rcspiraior\ 
tract infection This view w as strengthened in 
the absence of abdominal signs necessary for 
an early diagnosis of streptococcus pcntomtis 
Not infrequently, lesiona in the chest are 
the cause of referred abdominal symptoms 
and such eatU abdominal manifeslalions as 
occurred in this group were interpreted as re 
flex Only after the ptntoneal phase became 
more apparent and the X ray excluded a 
diagnosis of pneumonia, was our attention 
locused on the abdominal infection 
In two cases, a lumbar tap w is necessary to 
exclude a diagnosis of cerebrospinal discise 
In spile of pomls of chnica\ ^ff cicnce m Ihc 
abo\ e mentioned diseases, clinitalN analions in 
symptoms may be insufficient for an accurate 
diagnosis The only means at our disposal 
then for establishing a positive diagnosis prior 
to operation is a pentoncal puncture This 
was employed in 5 of these cases, the exudate 
w hich w as aspirated w as positiv e for strepto 
COCCI in every case The method is very simple 
and practically free from danger if done with 
a suitable instrument In each of the 22 cases 


of pcntomtis reported bv Lipshutz andLowen- 
butg a puncture was done without any com 
phcitions Ncuhof and Cohen (12) have em- 
ployed this diagnostic procedure in over 100 
cases of wade vancty without any injury to 
the abdominal viscera A favorite site for 
puncture is the midhne below the umbilicus 
and well abov c the bladder To av oid injuring 
the latter it should be empty The skin and 
fascia arc infiltrated with a few drops of i per 
cent novocain to allav any unneccssarv pain 
With a bistoury, a punctured wound is made, 
through the skm and fasaa to facilitate the 
entrance of the blunt needle into the peritoneal 
cavity The dircclion of the needle should be 
toward the pelvis With a 5 cubic centimettr 
synnge attached to the needle we aspirate 
very slowly changing the direction of the 
needle verv carefully if ncct&sary It is im 
portant to remember lint m the earlv stage 
the exudate is scant and that later on it be 
comes more fibnnous, therefore one should 
not expect to obtain more than two or three 
drops of exudate This amount is suflicient 
for a direct smear for our immediate informa 
lion as to t)ie ty^c of organism A culture 
should always be made at the same time as in 
the event of refusal for operation or if the 
patient expires walhout surgical intervention a 
complete b ictcnal study and classification will 
have been accomplish!^ 

Wc do not recommend a peritoneal puncture 
as a routine procedure but Us application is 
urgently advised as a valuable diagnostic 
measure in the more obscure cases Its 
prognostic value can be appreciated if one 
remembers that it offers the surgeon the 
advantage of accurate knowledge of the exist- 
ing Icbion pnor to operation and that in the 
light of such facts he can almost with certainty 
fotcicR the outcome 

A pure culture of streptococci obtained from 
the aspirated pus pnor to operation is indica- 
tive of a grave lesion and should lead one to 
give a deadedly grave prognosis If colon 
bacilli arc obtained, the underlving lesion will 
most probably be acute appendicitis— a condi- 
tion of lesser seventy and more hopeful out- 
look A negative puncture must not be re- 
garded as indicating the absence of a bacterial 
invision of the pentontum, as the exudate 
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maj be so thick or fibrinous that it ma> not 
pass through the needle 

TROGNOSIS AND TREATMENT 

There is still some diversity of opimon as to 
the managenient of streptococcus peritonitis 
Some advocate eari> surgical intervention 
while others m view of the high mortality af 
ter operation defer peritoneal drainage until 
locaIi2at]on takes place All of our 14 cases 
were operated upon as soon as the diagnosis 
was made except in one case Here a waiting 
pohej was adopted but the child s condition 
became so desperate that immediate drainage 
was thought to be the only chance for the 
child the outcome was fatal The average 
time between the initial infection m the upper 
respirator) tract and operation was 9 dajs 
Carlj drainage seems to be the rational 
therapy since waiting augment-* the spread of 
infection without anv tendcnc> toward locali 
zation DcU> reduces that slight chance for 
recovery which is favored b> early surgical 
intervention One is not justified in waiting 
in a case of streptococcus peritonitis not 
defimfely proved as an acute appendiaiismay 
be overlooked Supportive treatment should 
be instituted soon after the patient is seen 
fluids should be forced b) every available 
channel to combat the profound toxxmia 
^ran^fuslons are hkcl> to prove of considera 
ble value in some cases 

No other acute abdominal lesion in child 
hood IS attended b> such high mortality Of 
this senes 3 recovered, a mortality of 79 per 
cent Other statistics show a mortality be 
tw'een 80 to 100 per cent There was a higher 
percentage of recovery among older children 

In our senes the three children who sur 
vived the infection were 13 11 and 4 years 
old I have found no instance in which a 
patient with proved streptococcus pcntomtis 
recovered without operation 

SUifMAUY 

Ihe occurrence of 14 cases of primary 
streptococcus peritonitis m a comparatively 
short penod shows it is not a rare disease In 


duldren 5 years and under it constitutes 7 per 
cent of aU surgical diseases 
In view of the fact that in 10 of these cases 
there was the initial infection affecting the 
upper respiratory tract, it is fair to assume 
that the pentoneal infection came by way of 
the blood stream Vulvovaginitis by direct 
extension along the genital tract, was responsi 
ble in two case« Other modes of infection did 
not suggest themselves in this senes 
The symptoms were those of pentoneal 
irritation, namely , pain vomiting abdominal 
tenderness and rigidity, together with high 
temperature high white cell count, and pros 
tration 

An early exact diagnosis is difficult because 
the symptoms and signs are often slight and 
not -significant of the disease 
Acute appendicitis is most often confused 
with streptococcus pentonitis and the only 
positive method for i correct diagnosis 1$ a 
pentoneal puncture 

The treatment is surgical as soon as the 
diagnosis is established, supportive therapv 
must be instituted early The progno is is 
very high 79 per cent m our senes, older 
children arc favored with a slightly better 
chance for recov cry 

For Ihe touftesy of permusion to report these eases I am 
ml bted to Drs llenry Rolh and L JMilIer kahn I 
wish to thank Drs Milton iRookman and Louis ShciniaaB 
for the privilei,e of mcludine two private cases 
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ACUIE SURGICAL DISEASES 01 IHE ABDOMEN IN CHILDREN 

A STtJD\ ot louR HusRRin C\srs‘ 

Bv MORRIS COlirV BS MD New YoRk 

Adiuntl Attending Surgeon Lebanon Hospital 


T he patients sec in our cliilj practice 

lea^ e impressions that mn.) be transient 
or lasting and the sum total of these 
impressions constitutes our experience which 
is the ba«;is of the opinions w e hold concerning 
the \ anous diseases w e encounter Perhaps a 
careful stud> of one’s expencncc in a parlicu 
lar field of surgical practice ma) result m the 
breaking down of some Mews, in the rein 
forcement of others, or perhaps in the creation 
of entirel> new opinions It is with this 
thought m mind that I ha\ e attempted to 
rcMew the subject of acute abdominal di< 
eases in children basing this stud\ upon per 
sonal obscr-ations made pnmanl> m the 
wards and operating rooms of Lebanon Hos 
pital and upon the records of 400 patients 
admitted consecutively to Lebanon Hospital 
o\er a penod of 4^ years beginning Januar> 

I, 1922 

In this discussion the term child refers to a 
patient who is 13 >ears of age or under 
“Acute abdominal disease” refers to any 
acute disturbance in a child’s abdomen which 
IS not the result of trauma and which requires 
surgical treatment 

GENERAL CONSIDER XTIONS 
When we read the list of pathological conch 
tions encountered we find that thej can be 
classified into two Urge groups 1 he first and 
by far the larger of the two, includes all those 
pathological conditions that are pnmanlv 
inflammatory in character, and the second 
group includes all those conditions the palhol 
og> of which is due to some mechanical dc 
rangement of normal relations 
Examination of the records of the patients 
in the first group reaeals that out of 367 pa 
tients who at the time of admission to the hos 
pital were apparenti} suffering from some 
acute, inflammatory intra abdominal disease, 
354 were admitted wath the diagnosis of acute 
appendicitis In one of the latter number, 

’ From the Surgical Services of Lebanon Hospital Read b 


t>phoi(l fc\cr was the admission diagnosis, 
but this was changed to acute appendicitis 
after the patient had been in the hospital one 
(la) All of these 354 children were not sub 
jeeted tooperation Outof ^27 children operat- 
ed upon for acute appendicitis, v aiy mg degrees 
of inflammatory change of the appendix were 
found in 312 Operation or subsequent find 
mgs rcxealcd the following conditions m the 
remaining 15 children pyelitis in 3, mesen 
tcnc lymphadenitis m 6, and m i of these the 
lip of the appendix was buried m a suppurat 
mg mcscntenc node, pnmarj acute diffuse 
pentonitis m 3, torsion of an ovanan c)st 
pedicle in i , and torsion of the omentum m 
another Thclast two conditions wrongl) dtag 
nosed as acute appendicitis can be propcrlj 
included m the group of cases discussed as 
mechanical derangements One child, whose 
pcntoncal caiit) contained a large quantit) 
of serous fluid which proved to be stcnlc, was 
released from the hospital one week after 
operation while he was still running an irrcgu 
lar, febrile temperature The diagnosis m 
this instance was not determined 

The 27 children who were not operated on 
were discharged from the hospital cured or 
improved The final diagno'^es for these pa 
ticnls were gastro enteritis, colitis, and con 
stipation in 7, pjelitis in 2, chronic appendici 
Us in 6 acute salpingitis in i , ascans lumbn 
coidcs in I, nasopharyngitis m i, influenza m 
I, and undiagnosed, 8 

The rcmaimng diseases m the inflammatory 
group were as follows primary peritonitis 
due to the streptococcus or pneumococcus 
occurred m 10 children 3 of whom were oper 
ated upon for acute appendiatis, while acute 
cholecystitis, nephrolithiasis, secondary ab 
scess after appendectomy, perirenal abscess 
and li\er abscess were represented by one 
patient each One child, a boy of tw el\ e w ho 
showed signs of diffuse peritonitis died imme- 
diately after admission to the hospital and the 

fore the Bron* County Surgical Society February igj; 



596 


SURGERY, G\NECOLOGY AND OBSfETRICS 


TABLE I — ANLL\SIS OF FOUR HUNDRED 
CASES STUDIED 

I Patients admitted for acute inflammatory intra 

abdominal conditions 3 

A Admitted with diagno is of acute appendi 
citis 3 

Operated upon for acute appendicitis 3 

\ppendicitis found in 3 

Other conditions found 
P) ehtis 
1 ymphadenitis 
Pnmarv peritonili 
Twisted oiarian cist pcdiOc 
Torsion of omentum 
Undiagnosed 
Not operated upon 

t astro-entenlis coliti unstipation 
} }eliti5 

Chronic appendicitis 
\cute salpincilis 

\scans lumhncoidcs in intestines 

Nasopharyngitis 

Influenza 

Undiagnosed 

R Ml cellaneous i 

Primary pentonitis 
Perirenal abscess 
Sutphren and User abscess 
\cule cholecystitis 
Nephrolithiasis 
Secondary peritoneal abscess 
Peritonitis (died on admi sion) 

II Patients with mechanical derangement 

\ Intestinal obstruction 
Intussusception 
Incarcerated hernias 
Miscellaneous 

Mresia of the colon 
\ olvulus of sigmoid 
Obstruction due to band 
Obstruction (transient! 

B Miscellaneous 
Torsion of o\anan cyst pedicle 
Torsion of omentum 
Ittrl ded d H d ng 1 d II 


cause of the pentonitis was therefore not 
determined although it was undoubtedly of 
appendicular ongin 

\CUTE APPENDICITIS 

Age distribution and etiology As acute 
appendicitis is represented b> the largest 
number of patients a detailed study of this 
condition wtU be made Among 312 patients 
in whom appendiatis was found 194 were 
bo\s and 118 were girls The youngest child 
was I year old and was the only patient at 
that age The greatest number of cases for 
any single y ear occurred at age 10 (Table 11 ) 
As age increases the frequency wnth which 
appendiatis occurs also increases That 


TABLE II CASES OF ACUTE APPENDICTllS 

\CCORDING TO AGE 


T\nLC HI — eVSES OF tCUTL tPPENDlClTIS 
\CCORDI\G TO SFN 

Se» S mbt 

Male ig4 

1 emale ^ 

Total jii 

Tcute appendicitis is not an uncommon ail 
ment in the ^ery young is pro\ed bj the 
presence of 59 cases m children 5 years of aRc 
or under To explain the increasing incidence 
of the disease as the child grows older is a 
matter of speculation Frasers explanation 
based on anatomical and bacteriological 
principles is deser\mg of consideration* He 
suggests that the increasing amount of Ijm 
phoid tissue in the appendix as the child grows 
older renders that organ more susceptible to 
infection by the bacillus coU which is most 
frequenlU found m acute appendiatis The 
toxiaty of the bacillus coh is enhanced bj a 
\aned diet and occasional attacks of gastro 
cntentis Other causes at all ages are foreip 
bodies the most frequent one being the 
fxcolith and in one instance pinworms 
and twnsts of the appendix constipation and 
intestinal infections from canous teeth tonsil 
litis and infections of the upper respiratorj 
tract In 8 6 per cent of the cases m this senes 
there was a comadent tonsillitis or naso 
pharx ngitis In addition to these, tw 0 children 
had just recovered from scarlet fever, t"oh 3 
pneumonia one measles and one ivhoopm-. 
cough , . 

Pat!iolog% Microscopic examination ot tn 
appendices shows that the infection begins ! 
the mucous coat then mvolv es the submuco > 
lymphoid tissue ind from there travel 0 
ward through the muscular layer to tn 
peritoneum Where there is destnic 'on 
tissue this disintegration begins in the mu 

•Fisc Sv gr y I Oi I’dlioad Ed nb *li 19 ^ ^ 
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Uwng of the ippendi\ aticl the pirocci>s pro 
grCbScssIo\\l> orrapidl> to localized or general 
gangrene and perforation, with tliccomplicat 
mg abscess or peritonitis The thinness of the 
appendicular wall and the large amount of 
Hmphoid tissue explain perhaps the npid 
and \irulcnt course that appendiatis takes so 
often m the \crj >oung Ihc bacillus cob as 
already stated abo\c, was the infecting 
organism most. {Tequcntl> isolated 
S\mpiojns The classical s>ndromc of ab 
dommal pain w hich localizes in the ngbt low cr 
quadrant and which is followed bj aomiling 
predominated in this senes Sc\cnt> fnc per 
cent of the patients ga\ c such a historj In 15 
per cent there was no vomiting, m 6 per cent 
V omiting preceded the pain and m the remain 
mg cases there was no record of vomiting A 
few patients complained of pain in the right 
upper or left lower quadrant Most children 
wore constipated or had regular bowel move 
mentb Diarrhoea was exceptional Convul 
sions occurred in two children and chills were 
unusual In one child who died progressive 
jaundia was an outstanding symptom and 
indicated a virulent infection with an car!> 
complicating pylephlebitis Although cverv 
rule has its exceptions, and this is wtU jllus 
trafed here, I cannot emphasize too strongly 
in the diagnosis of acute appendicitis m chd 
dren the importance of adheang closely to the 
classical group of symptoms— abdominal pam 
pam w hich local izes in the ngh t low er quadrant 
and vomiting When there is any deviation 
from Che usual sequence of the&c symptoms, 
one should lool for unquestionable physical 
«igns for only positive evidence should lead 
us to operate for acute appendicitis 
J^hysjcal sigtts Tenderness and ngidiiy of 
varying degree in the nght lower quadrant 
were the outstanding physical signs In some 
instances where a localized abscess was found, 
a masb could be felt in ike right lower quad 
rant and in isolated instances a mass could be 
felt by rectal examination Tenderness to the 
left of the irudbne w as> noted in a few patients 
and m these the tip of the inflamed appendix 
was found on that side In two childr^ in 
whom the tenderness and ngidity seemed to 
be most marked m the nght upper quadrant 
of the abdomen, the tip of the inflamed appen 


dix w IS found m contact with the lower pole 
of the nght kidney in one and high up under 
the hver m the other 

Temperature, pulse and respiration Ihe 
degree of elevation of temperature was not 
found to be always consistent with the 
amount of pathological change found Fever 
varied from a nse of less than one degree in 
some instances to one of five or sit degrees in 
others A few children had a normal tempera 
turt when admitted to the hospital How ev cr 
in most of tlicse children the temperature on 
admission vaned between 100 degrees E to 
102 degrees E 

The pulse rate usually varied from 100 to 
120 per minute When the pulse rate was very 
rapid there was a local or spreading pento 
nitis 

Rc<ipirations were not increased to any 
appreciable degree When the respirations 
are markedly rapid, the chest should be care 
fully examined for signs, of pneumonia On 
several occasions I have seen children with 
svmpioms of acute appcndiatiS; m whom 
physical examination revealed the presence 
of a developing pneumonia 

Blood count In these cases of acute appen- 
dicitis we found an increase in the total num 
ber of Icucocy tc« the average number found 
in uncomplicated cases being 14,000 per cubic 
millimeter, and i relative increase in the 
polymorphonuclear leucocytes, the average 
percentage being 80 When peritonitis had 
ensued, both total number of leucocytes and 
percentage of polymorphonuclear cells were 
much higher Deviations from this rule and 
the presence of an increased white cell count 
in so many other conditions have caused me 
not to look upon the blood count as, deciding 
evidence for a diagnosis of acute appendiatis 
Urine examtnaiiofc ITie results of the 
chemical and microscopic examinations of the 
urine in these patients at the time of adrms 
Sion to the hospital warrant the conclusion 
that in acute appendiatis the unne remains 
unchanged Three children who were oper- 
ated upon for acute appendiatis and whose 
unne showed albumin and clumps of pus cells 
were actuTBy suffenng from acute pyelitis 
Two other patients admitted to the hospital 
for acute appendicitis were not operated upon 
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because examination of specimens of their 
unne re% ealed similar 6nclinj,s and a diagnosis 
of acute pjelitis was made in each case 
These fi\e children reco\ercd after proper 
medical treatment was instituted 
h\aluating the factors that dctemune the 
diagnosis of acute appendicitis in a child his 
torj and abdominal phj ical «ignsaretheino«t 
important Nothing taxes the patience of the 
phjsiaan more than the ehating of these 
ph> sical signs in i child This applies particu 
larlj to the \ er> > oung The abdomen of the 
cr\ing child is held ngid \oluntanl> >et if 
the examimng hand is applied hghtl> and 
held in position persistently there will be 
intervals when this \oluntar> spasm dis- 
appears and the relaxed abdominal wall of the 
normal abdomen is felt or when localizcil 
ngiditv IS present relatively softer areas in 
other parts of the abdomen become apparent 
1 have noticed general abdominal ngidity m 
voung children when there was only an un 
complicated acute appendicitis The eliciting 
of tenderness presents similar difScuhies An 
increase in the intensity of the child s cry 
while the abdomen is being palpated is usualh 
indicative of tenderness and as Dr Henry 
Roth has demonstrated a persistent attempt 
on the part of the child to push away the 
examiner s band a protective mechanism is 
usuallv indicative of an intra abdominal 
inflammatorv condition however when the 
child does not object to the examining hand 
we can safelv assume the absence of an acute 
inflammatory condition 
Factors tnjluenaitg course of appendictlis 
The ultimate outcome of acute appendicitis in 
a child Is definiteU influenced bv age duration 
of illness pnor to operation the administra 
lion of cathartics and by the occurrence of 
previous attacl s 

Effect of age That in children in the first 4 
years of life acute appendicitis runs a rapid 
md frequently fatal course is evidenced by 
the fact that among 42 children 4 y ears of age 
and under there w ere 8 deaths a mortality of 
19 per cent, while for the entire group there 
were 13 deaths a mortality of only 4 per cent 
L^ect of duration of illness Drainage of the 
abdominal cavnty was instituted whenever 
the appendix was perforated or when there 


was a complicating abscess or pentonitis 
1 xamination of Table W shows that as the 
duration of illness prior to operation increases 
there is a definite increase m the number of 
cases that had to be draineil Drainage was 


TABLE IV — EFFECT OF DURATION OF ILLNEsS 
ON COURSE OF ACUTE APPENDICITIS 


r>a 1 
in da) 


8 or more 
No recori 
Total 


73 

49 

a 


4S 

61 

66 

to 

66 


77 

3 

5 * 

w 

57 


employed in 48 per cent of the patients who 
were Ul only one day while it was used m 83 
per cent of those children who were sick 7 
days There is a drop in the percentage of 
cases drained when illness lasted for a penod 
longer than one week In these few children 
the inflammatory process was subsiding at 
the time of operation 
Effect of catharsis Table V shows the 
effect of catharsis upon the course of acute 
appcndiatis in children Out of 64 patients 
who received catharsis before operation 71 
per cent w ere drained while out of 38 children 
who did not receive such treatment only 4* 
per cent were drained That catharsis dunng 
an attack of acute appendicitis has a deleteri 
ous effect upon the course of the disease 
eems to be established 
Effect of pmous attacks Table VI shows 
that children who have had one or more 
previous attacks of acute appendicitis seem to 
have a milder form of the disease m subse 
quent attacks Out of 63 patients who have 
had earlier attacks of acute appendiatis om> 
49 per cent were drained while out of 140 0 

did not hav e any such prev lous illness 0: pe 
cent were drained These unexpected 
are readily explained by the fact that in t e 
paUents fibrosis of the appendix and 
sions himt the extension of the inflanim ^ 
process or by what seems more 1 

parents send their children to the h P 
much earlier m subsequent attacks of 
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TABLE V —EFFECT OF CUHARSIS PRIOR TO 
OPERATION ON COURSE OF \CUTE APPENW- 


CITIS 

CatharsiA 

\cs 

No 

No record 
Tot’ll 


Per cent 
raw Prainedtlnifiet 

64 46 7* 

3a 16 4* 

3iO I 17 5 s 

312 1/9 5/ 


TABLE VI— EFFECT OF PREVIOUS ITTVCKS ON 
COURSI OF \CUTF APPENDICITIS 



Previous 


I er cerit 


AtUeVs 

Ca es Dratttrudmnea 

\es 



32 40 

No 


140 

86 6t 

No record 


jO? 

6z 57 

Total 


312 

179 ^7 

TABLE VII 

— DE NTHS 

FROVr ACUTF 

APPFNDI 


CniS ACCORDING TO AGF 


\ge m 



Perwht 

yea.r» 

Cases 

Deaths 

mMtalit)' 

t 

I 




8 

*. 

62 5 

3 

t8 

3 

11 t 

4 

IS 

\ 

6 6 

5 

X7 



6 

19 



7 

28 



8 

3» 



9 

27 

1 

3 7 

10 

43 

t 

2 3 

IZ 

30 

3 

to 0 

17 

42 



*3 

33 



Total 

312 

T3 

4 t 


TABLE VIII — DEATHS FROH ACUTE APPFNDI 
CinS \CCORDIXG TO DURATION OF l^.L^■T:SS 
PRIOR TO OPERATION 

Duration of Per cent 


illnc^j in days Cawa 

I X49 

J 77 

S 2° 

4 20 

5 6 

6 9 

7 7 

i. or more 12 

No record 2 

Total jra 


Deattij moTtalitv 

I 06 

3 35 

* 3 3 

I 16 6 

4 44 4 

3 28 5 

t 8 3 

*3 rr 


appendicitis Out of 65 children who have 
had previous atticks of acute appendiatis 62 
per cent came to operation during the first 
day of illness, while out of the 340 children 
who were having their first attack of acute 
appendicitis onl> 50 per cent were operated 
upon dunng the first day of illness 


Deaths from acute a(>[>einUalts In this 
senes of 312 cases of acute appendiatH there 
were 15 deaths, a mortaUi> of 4 per cent 
Two of these children had pneumonia when 
admitted to the hospital, another child had a 
severe form of chronic cardiovalsular dis 
case, one child when Tclmitlcd had a naso 
phTtyngiUs bilateral otitis media and sto 
mantis while stiU another had a fulminating 
type of acute appendicitis m which there was 
a complicating p> Icphlebiti", before oper ition 
The greatest mortahty for any single ago 
occurred at age 2 when s out of 8 children 
died givang a mortahtv of 62 per cent The 
children at ige 3 had a mortality of 11 per 
cent and those at age 11 i mortality of 10 per 
cent As already stated the mortality among 
the patients 4 seats of age and under was 19 
per cent, while for the entire group of 312 
patients it was only 4 per cent Ihis per 
centage would have been much lower had 
there not been other serious complicating dis 
eases m 5 of the children who died The 
danger of postponing operation is well lUus 
trated by these 13 deaths, $ of which were of 
children who had been ill from i to 3 days 
while 8 were of children who had been sick 
from 5 days to more than a week 
This analysis of agroupof3i2 casc» of acute 
appendicitis in children shows that this con 
dition is the most frequent abdominal disease 
m children requinng surgical treatment, that 
younger children arc more hkcly 10 have a 
stnous form of the disease, that delaying 
operation means inviting complications and 
death, that catharsis is undoubtedly a cause 
of complications in many patients, that previ- 
ous attacls of acute appendiatis for reason^i 
explained above do not predispose the pa- 
tients to senous complications in the attacks 
for which they are operated upon, that blood 
count, temperature, pulse, and respirations 
are of secondary importance in the diagnosis 
of this disease, that unnary findings are 
negative m most cases of acute appendiatis, 
that history and abdominal physical signs 
should be the guiding factors in arnving at a 
diagnosis, and what is very important that 
patience on the part of the examiner is an im- 
portant attribute when studying a child who 
has symptoms of acute abdominal disease 
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Dt_fferenltal diagnosis oj acute appendtcilis 
In the differentjal diagnosis of acute appendi 
citis, it appears from a study of the diseases 
found m this senes that mcsentenc I^mph 
adenitis and acute p>elitis arc the onlj condi 
tions wronglj diagnosed as acute appendiatis 
that need more lengthj discussion than mere 
mention of their names 
Mesenteric hmphademlts The symptoms 
and physical signs of mescntenc Ij mphadeni 
tis are so ofti n like those of acute appendiatis 
that a correct diagnosis is rarely madi. 
Abdominal examination usuallj docs not re 
veal any palpable nodes If these children 
come to operation because of a diagnosis of 
acute appendiatis the enlarged lymph nodes 
usually found in the ileocrecal region should 
be lelt alone unless suppuration has occurred 
There mav be enlarged nodes in other parts of 
the abdomen These children generallj re 
cover completely without any other treatment 
creept the employment of general hygienic 
measure^ Although inflamed mesentenc 
nodes accompany the inflammatory infesfi 
nal diseases and are found as part of glandular 
fev er in children they are moat often due to a 
primary tuberculosis of the mesentenc lymph 
nodes and should be treated accordingly 
P\el%tis Five children four of whom were 
girls had pyelitis and they were all admitted 
with the diagnosis of acute appendicitis 
They were 5 years of age and older The 
symptoms of acute pyelitis varv in intensity 
and at times are so slight that a correct diag 
nosis can be made only after unne examina 
tion In the older children as found in tius 
group, there may be local sy mptoms in addt 
tion to the general constitutional symptoms 
and the former may predominate The local 
symptoms often experienced are abdominal 
pain pain in the flank and painful mictun 
tion When the'ie are accompanied by tender 
ness and ngidity on the nght side of the 
abdomen a diagnosis of acute appendiatis is 
often made Urinary tmdings determine the 
correct diagnosis In this senes none of the 
children with acute appendiatis had dumps 
of pus cells in the unne Such finding es 
peaally in a female child admitted to the 
hospital for acute appendiatis should war 
rant the withholding of surgical interference 


until the correct diagnosis is definitely es 
tabhshed 


PRIilARV PERirOVITIS 


There remains to be considered among the 
inflammatory diseases the cases of pnmary 
penlomtis which are a source of great concern 
to the surgeon The to cases in this group 
consisted of 5 that w ere caused by the strepto 
coccus hxmoly ticus, one by the streptococcus 
non bmraoly Iicus 3 by the pneumococa, and 
one in which the causativ e organism was not 
determined Five of the 6 children who were 
suffering from streptococcus peritonitis were 
5 years old or younger and i the only one to 
survive was 13 years old Four were girb 
and 3 w ere boys, and in one of the former the 
fiUopian tubes were discharging pus All ol 
these children had infections of the respira 
tory tract pnor to the onset of abdominal 
symptoms One child had abdominal symp- 
toms for a week prior to operation while m 
the remaining 5 the duration of symptoms 
was not longer than 3 days 
One child a girl of S, in whom themfecfinp 
organism was not determined, recovered 
All of the children with pneumococcus 
peritonitis were girls 3 of whom were 6 years 
old and i was 4 years old The duration of 
abdominal symptoms in all of these children 
was one day and only one patient gave a his 
tory of a preceding respiratory tract infection 
In this child the nght fallopnn tube w as found 
to be cedematous 1 he mortality for pneumo 
coccus pcntomtis was 100 per cent 

Primary pentomtis does not pre entsoruui 
a problem of diagnosis as of treatment M 
of the patients in this group were operated 
Upon and 8 of 10 died Some workers have 
advised waiting until the pentomtis localues 
others operating immediately after the mag 
nosis IS made It seems that the e chilarea 
have a very high mortahty no matter wba 
course is taken However as we are never 
certain that acute appendicitis is ^ 
cause of an existing pentomtis a rapid d-^o 
nostic laparotomy is always indicated 


UEOIAi ICAL DERANGEITENTS 

In the group of patients whose 
ere due to mtdiamcal disturbances 
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\Ncrc35, and among these are included thcU\o 
children ^\hosc conditions ^\c^e \\rongl> dng- 
nosed as acute appendicitis but \\ ho \\ ere found 
tobesufienng from torsion of the omentum and 
torsion of an oaanan c>sl pedicle rcspcc 
ti\ely In the light of the operatic findings 
in the first of these patients it is seen that the 
abdominal ph\sical signs tenderness at and 
to the left of the umbilicus nerc suggestue of 
the pathological condition found As for 
torsion of uterine adnexa m children I ha\c 
shown in an earlier paper that when signs and 
bjmploms pointed to a lesion in the lower 
abdomen particularly on the right side there 
was a tendency to diagnose the condition as 
appendicitis* Twenty two of the children 
had acute intussusception sc\cn incarccr 
ated hernias, two had intestinal obstruction 
produced by congenital anomalies of the 
gastio intestinal tract one bo\ of ly was 
found to have intestinal obstruction pro 
duced by a band that bound down the distal 
end of the ileum, and one child who had been 
operated upon 7 monthsprev lously carocin with 
a transient attach of intestinal obstruction 
that disappeared spontaneously 1 he diagno 
SIS of incarcerated hernia was not (lifTicult to 
make for in all of the children who had this 
condition there was the history that the child 
hid had a reducible hernia that suddenly 
became painful and irreducible The present t 
of a lender irreducible mass in the inguinal 
region confumed the diagnosis. Two cbil 
dren both females began to show signs of 
intestinal obstruction soon after birth and at 
the time of operation they were 2 and 4 days 
old respectively The younger child had a 
volvulus of the sigmoid produced by a cyst 
that was suspended Irom the sigmoid by a 
long pedicle This pedicle was not alone 
twisted but It was wound around a loop of the 
Sigmoid The other infant had an atresia of the 
large intestine Intestinal obstruction in new 
born infants is m most instances due to a con 
genital anomaly of the gastro intestinal tract 

INTUSSUSCEMION 

Of all the forms of intestinal obstruction 
studied in this senes of tiscs, acute intussus 

Cohen Torsion of uterine adnexa before puberty I Am M Asa 
t}is «« sSi 83 


ception occurred most frequently This dis 
case was found in 22 patients of whom i«; were 
boys and 7 were girls I he ages vaned from 
4 months to months the largest number of 
patients being found at 7 months Only 5 of 
these children were older than i year Ihe 
duration of illness prior to admission to the 
hospital V aricd from i hour to 7 da\ s Ten of 
the children were admitted within 12 hours, 
after the onset of svmptoms and 15 were ad 
milled within 24 hours 
S\t)iploms Ihe classical group of svmp 
toms in acute intussusception consists of 
abdominal pam which is sudden in onset and 
rhythmic m character shock which is usually 
described by the mother as marked pallor 
vomiting and blood stained mucus on the 
diaper All of these symptoms need not be 
present to establish a diagnosis Abdominal 
pain was reported as occurring in 17 patients 
vomiting in 18 bloody mucus in 19, and sud 
den pallor in 10 In six histones no mention 
was made of shock and the occurrence of this 
symptom is undoubtedly much more fre 
quent I he guiding symptoms m this disease 
arc rhythmic abdominal pain varving dc 
grccs of shock and blood stained mucus passed 
by rectum all occurnng suddenly in a child 
prcviou«l\ in good health Vomiting mav not 
be an early sy mptom and although constipa 
lion IS characteristic there may be one or 
more stools One child, 20 months old who 
had an umbilical hernia and w as ill for 7 d vv s 
with symptoms of abdominal pain, vomiting 
and diarrhoea and who showed bloody mucus 
in the stools was admitted for reduction of 
an incarcerated umbilical hernia Laparot- 
omy revealed adherent omentum at the 
umbilicus and an licocxcal intussusception 
P/nsical si^us The usual appearance of 
the little patient with acute intussusception 
IS that of a child, generally a bov under i year, 
pale and at times markcdlv so who may be 
lying quietly, but at intervals will cry out as 
if m pam and draw up his little kgs The 
abdomen is distended and on palpation one 
can feel a sausage shaped mass along the colon 
most often in the region of the transverse or 
descending portions Visible peristalsis miv 
be noted Lven so short a lime as i hour 
after the onset of symptoms, but usually sev- 
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eral hours later bloody mucus is seen on the 
diaper or the examining finger Tenesmus is 
seen only in those cases of long duration and 
was not noted in an> of the records of the 
patients in this group A boggj mass in the 
rectum the apex of the intussusception is 
not felt early in the disease Rigidit> and 
tenderness may be present Enemata arc 
ineffectual although at times the first returns 
maj contain f'ceal material In this group of 
22 patients an abdominal mass was palpated 
in 17 One child who had two distinct masses 
one along the ascending colon and another in 
the region of the splenic flexure had two 
intussusceptions one of which was ileocxcal 
and the other ileo ileal Rectal masses were 
palpated in only two of the patients 

I artelies of uiiitssiisception Most of the 
intussusceptions in this 'cries were of the 
ileocecal vanetj In one child a retrograde 
intussusception of the sigmoid extending to 
the transverse colon was found another had 
an intussusception of a Meckel s diverticulum 
extending through ileum and cecum and 
another child had two intussusceptions as 
already noted 

Deaths from tuittssusctpiioit There were 
5 deaths among 19 children who were oper 
ated upon In one child the intussusception 
was reduced spontaneousl> before the child 
reached the hospital and 2 were cured b> 
enemata All deaths occurred in children who 
were sick 24 hours or longer One child who 
died had a complicating pneumonia at the 
time of admission and developed a volvulus of 
the intestine as a postoperativ e complication 
One of the children that died was ill for 5 
da> s The fact that 3 out of 22 children were 
cured without operation should not encourage 
the use of non operative methods To save 
the lives of these children the diagnosis must 
be made early and surgical treatment must be 
instituted as soon as the diagnosis is made 


CO'TCtUSIOVS 

In a series of 400 patients all children 
>ears of age and under, admitted to Lebanon 
Hospital for operation for acute abdominal 
diseases, there were two classes of patients 
those suffering from inflammatorj diseases 
and those suffenng from diseases due to 
mechanical disturbances 
Acute appendicitis is represented bj the 
greatest number of cases m the first group and 
It has been demonstrated that age duration of 
illness prior to operation and the administra 
tion of cathartics hav e a harmful effect on the 
course of the disease while previous attacks of 
acute appendicitis contrary to general belief 
do not seem to have an unfavorable effect on 
subsequent attacks 

Mescnlenc lymphademtis and pvehlis are 
often differentiated with difficulty from acute 
appcmlicitis In pyelitis however unnarj 
findings determine the diagnosis 
Pnmary pcnlonitis although representefl 
by only 10 patients is important becau'e of 
its usually fatal course All patients suffenn" 
from this condition should be given the 
benefit of early operation as we are never 
certain that appendiatis is not the cause 
Acute intestinal obstruction is the niost 
frequent abdominal disease m the group of 
mt^anical derangements Acute mtus^us 
ccption IS the most frequent form of obstruc 
lion found and next in order is obstruction due 
to incarcerated inguinal hernia Intestinal 
obstruction in the newborn is always due to a 
congenital anomaly of the gastro intestinal 
tract Early diagnosis and early operation ir 
acute intussusception are life saving measures 
One should not wait for all the classical sy mp 
toms and signs to determine diagnosis 
treatment in this disca e 

I am greatly jndelilcd lo all the members of the 
staffs at I ebmon Hospital for permi sion to o c reco 
their patients 
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THF QUALIFICVTIONS ESSENTIAL TO AN EFFEC- 
TIVE TISSUE SURFACE UISINFECT \NT 

T he disinfection of tissue surfaces, such 
as skin, mucous membranes, denuded 
areas, wounds, etc , presents one of the 
most fundamental problems in surgery In 
the course of \anous investigations with new 
antiseptic substances earned out m this 
laboratory dunng the past few > cars, certain 
conclusions have been drawn regar^ng the 
failure of most gernuades in tissue surface 
disinfection, from which have been evolved 
a senes of qualifications regarded as essential 
to an effective general antiseptic intended for 
use m this field Such a substance should be 
(i) chermcall) stable, (2) non toxic, (3) non 
irntating, (4) rapidly bactcnadal in high 
dilutions, (5) highly penetrating, (6) un 
affected b> organic matter Freedom from 
stain and objectionable odor maj be noted 
as highly desirable properties although the> 
are not essential 

The interest attaching to a study of the 
alk>l resorcinols as internal antiseptics, since 
one of the wnters originally desenbed the 
biological properties of this senes (12, 13), has 
delated an investigation of their possible 
application as general antiseptics, a field 
which would ordinanly have been investi- 
gated first This group of compounds, com 
pnsing the most powerful phenolic gernuades 
known, has now been thoroughly studied 
Certain information of fundamental impor- 
tance bearing on the relationship of chemical 
constitution to bactenadal activity and the 
role of certain physical properties of gerim- 
adal solutions m largely determining their 
efiiciency in surface disinfection, has been 
gathered in the course of this work and will 
be discussed briefly in so far as it relates to 
the subject 

ALK.YL RFSORCINOLS 

As a rule, increased toxicity and irntant 
properties go hand m hand with increased 


gcrmiadal power As a group, the alk)l 
rcsoranols exhibit a combination of proper- 
ties which is entirely unique in that the enor- 
mous increase in gcrmiadal power which 
accompanies each increase in the number of 
carbon atoms in the alkyl chain, from 3 to 4, 
5, and 6 (Fig i) is accompanied by no in- 
crease whatever m toxinty to laboratory 
ammals while the irntant properties of the 
successive compounds actually becomes di- 
minished 

Hcxylrcsorcinol, the most powerful mern 
her of this senes according to the Umted 
States Hygiemc Laboratory method of mcas- 
unng gcrmiadal values, is now known to 
possess a phenol coefficient of 72 (9) Its 
structural formula (5, 10, ii) js as follows 

on 





CHj cilj CIIj cn, CH, CHi 
When it IS considered that this compound 
shows an increase in gcrmiadal power over 
that of resoianol, its mother substance, of 
over twenty thousand per cent (20,000 per 
cent) without anv increase in toxiaty or ir- 
ntanl properties, and that the intermediate 
members of the senes show regular and pro 
portionate development of these properties 
with each increase in the weight of the alky] 
chain, it would appear that a fundimental 
relationship between chemical constitution 
and the particular properties to be desired in 
a genmade has been dcfinitelv established for 
this type of compound 

IIENV LRESORCIN OL 

With reference to the properties of hex- 
ylresoranol m relation to the six quahfici- 
Uons enumerated above as essential to an 
effective surface disinfectant, the first three 
may be dismissed very bnefly 
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I IV. I IIh InctcfMlil ;K5wir of itit i1k)J rr->fnn>l 
incrri c in !ir it tiroiwlun to Ilic urn of the ilotn»c 
of the ntoni< in Ih nlkil dnin Hie pben 1 cO 
flicient an hown oj |>o itc each coni|Kiun<l TTie \ iil 
of the 1 irlirici 111 powir of ph iu)l /iinU) » i m >br 

lower I ft corner 

1 Ili-wlrt arcinol is i s(il)It ihcmical 
tompDund \qucous olutions retain llicir 
biLtericidal atti\it\ iftcr months of st indin^ 
It room tempenturt 

Hew Ire orcinol is non lo\ic It cm bt 
Kiministerid to imn in <lo ls (o6 

},nm three or four times dnil\ ) for » \t ir or 
more without in\ untow ird elTect {4) It 1 
bj fir the most powerful {,ermienle c\ir 
described is i non to\K subst met 

^ ffiKhfs Inctcnodal tfiJufion of hcwl 
resorcinol ire nb oluteli dc^Old of irnlnnt 
properties 


\ stuth of the possibilities of the alkil 
resorcinol is tissue surface disinfectants 
onRiinted in the obsenntion that aqueous 
solutions of hexjlre orcinol which would 
destroa all the common pathoocns -=0 quickh 
(less th m I , seconds) tint the time amid not 
bt accurUeh determined appeared to he 
entirely deaotd of irritant properties It 
aminition of all of the commonla u cd anti 
scptics ami Rermicides imheated that their 
retiliac iiieflicienca m tissue surface dim 
fctlion w is due chietla to the fact that highh 
aefixe dilutions were ilmosl inaariabl) found 

to be 1 iir1iI\ irntatiiv as well 

\ detailed nuestigition of the unique prop 
ertics of hew Ire orcinof his now furnisheila 
sidbfielora eaplaintum of the astom hin" 
pecal ami i>ower of its biitencuhl action 
\ sumnnn of this work nece anb invokes 
i brief disaission of the nuehani m of dis 
infection b\ chemical mean in as oaition 
with the plnsicil fictor known as surface 
tension 

Tilt KOtt Oi srR^\^^ TFNsiOS IV DblNFEe 
TIOS Ilk (HHIICM MEWS 
ke pintion nutrition iml the CNcrelion 
0/ waste (irmJutts b\ ill rill 

bacteria intludiHl is carnctl on ckclu nek 
b\ diiTu ion of the \ inou sub tances con 
ctrncti ill their mctdioli m through the lini 
jliiiR lel) membrane Onk in tins manner nm 
the lixinK protoplasm amtamed wilhm this 
membrane eonlinut its cxisicnce (kic jU 

I he poi oinm. of a bicteriil cell b\ a f-irmi 
adc in solution is dependent upon the diliu 
ion of the di infeetmq sub lance ihrouvh thi 
Cell wall which mav or max not be dcstroxeii 
in the preice s 1 he dcslniction of the 
pi ism IS noxx generdk rej^irded ui the h h 
ol i cliemieil reiction between 
oermiadvl substance (I nr 1 ^ '^rid C) TH 
xitxx IS ha evl upon cxpennunlal exadeiue ' 
i nuniber of inx esti., Uors nolabk V-We 
C) who Ins shown (hit di tnfceJma l" 
ehtniical meins 1 an orikrlx tine proces 
L\hil)itii)^ ill of the mathematical Chirac 
teristies of i unimokeular reaction ucn 

tfiehxdfoksi of proteid orrinesU,ir 

W crexve de ihiv "ith naked protopH m « 
infection bx ehemieal means would proh ) 



n ONARU AM) U IM R HI V\I UI bORCINOI AS AN AN I Ibri’lIC 


60s 




1 jg 3 Ihffu ion in Mlal jitocc «o<i ami m chtnucal 
diMnfection S a spherical orRinism a the till wall li 
the protopla*im In \ 7 rcprescnK the diflu ion of nuln 
iwe mattTial thtough the cell wall rcprc«cnlithc rr^pira 
torj exchmRc and excretion of waste ptotluctsl)> diffusion 
through the cell wall In H is shown the diffu ion of ^trmi 


Cldc C into the hicterial cell with destruction of the cill 
memhnne and escape of poisoned protoplasm In t is 
shown the diflu ion of gcrmiculc g into the cell without 
dotruction of its limiting membrane the death of the 
organi m resulting from a chemical reaction betwetn the 
protoplasm and f,crmirulc represented l)> the shaded area 


follow the hws go\(.rmnj, all chemical rcac 
tions between reactu e substances m solution 
iht situation is complicated bj the fact tint 
one reagent (the protoplasm) is separilcd 
from the other (the germicide) b\ a scmi 
permeable membrane (the cell wall) through 
which the latter must diffuse before the 
reaction (disinfection) can occur It is cm 
dent therefore that the germicide to be ic* 
tue, must exist in solution and that an> 
factor which would tend to increase the rate 
of Its diffusion through the cell wall would 
increa'ic Us bactericidal efTicicncj 
Now It has been obserNcd (8) that if a sur 
face tension rechicent is added to a germicidal 


solution both the \clocit> of disinfection 
and actuil bactericidal power of that par 
ticuhr dilution of the germicide ma> be 
markedh increased m spite of the fact that 
the substance added Ins no toxic action \shal 
e\cr on the test organism Ihis phenomenon 
is due to un mcrcosc nt the rate of dt£ttston of 
the (^ermtade tnlo the hactcnal cell (;) 

As jllustntcddngrammitjcalh inligurt 5 
a certain number of molecules of a germicide 
m solution will diffuse through the cell w ill 
of the organism within a guen time (Fig 3 
7\) On the acldilion of a surface tension 
reducent which has no antiseptic action what 
ever, the rate of this diffusion is increased 



1 Ig 3 The influence of surface tension on the rate of 
ihJIusion The circles repre ent spherical organisms, the 
arrows represent molecules of gcrmicule rhe rate of 
diffusion IS indicated ly the progress of the arrows from 
left to nght wilhin a given time A shows diffusion of the 
germicide through the cell membrane m a given time !l 
on lowering Ihc surface tension of the wlulion diffusion is 
accelerated and the organism receives a larger amount of 
germicide within the same time interval Conscqucntlj 
higher germicidal values arc obtained for the same con 
centration of germicide 



Fig 4 The adsorption by bacteria of germicides which 
reduce surface tension Tlie circle represents a spherical 
oiganism m suspension in a germicidal fluid 1 eft figure 
shows dispersion of molecule? m solution of a germicide 
which docs not reduce surface tension showing equal dis 
tribution of the germicide throughout the olution Right 
figure shovvs concentration of molecules of a gtrmicide 
which Itself reduces surface tension about the surface of the 
organism, by mechanical adsorption The rate of diffusion 
of the germicide into the cell is also increased under these 
arcumstanccs 
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I ig 5 The bactericidal power of the alkyl resorcinols increases m direct pro 
portion to the neigbt of the alkyl chain and their power to reduce the sunaee 
tension ol water 


^Fig 3 B) In an equal length of lime the 
organism is penetrated by a larger amount of 
the b^rmiade This naturallj increases the 
eloettv of disinfection and therefore higher 
gcrmiadal \alues are obtained with (he same 
dilution of the germiadc within the lime 
limits of the experiment 

It IS a well known fact that substances 
which reduce the surface tension of ihcir 
solvents tend to collect about an> surface or 
particle which maj be in contact with the 
solution This phenomenon is known as 
mechanical adsorption and the extent to 
which a surface tension reducent in solution 
wall collect about particles in suspension is 
directlj proportional to its surface tension 
reducent properties Germicides which dis 
sociate readilj in solution such as h>dro 
chloric acid maj be electncallj idsorbed bj 
opposite!) charged particles with little or no 
effect on the surface tension of the solution 
If two surface tension reducents are present 
m the same solution the more powerful one 
will displace the weaker one from these 
surfaces 


Belong these fundamental phjsical fac 
tors in mind it is evident that tf the gemtem 
itself IS a surface tension reducent molecule*, 
which would be equallj distnbuted through 
out the solution in the absence of any soaa 
particles in suspcnnion in it, such as bactena 
would be immediatcl) adsorbed upon the sut 
faces of anj bacteria (or other particulate 
matter) which might be added to the solution 


Thus gcrmiadal substances which reduce 
the surface tension of their solutions 
become concentrated at the most 

point ic on the surface of the organism ije 

concentration of such a gerrmcidc m 

immediate \iamt> of an organism su^en 

in a solution containing the 
dilution for instance of i tooo / . 
lually greater than i looo Add to 
fact that under these arcumstances t , 
of diffusion of the germiade into the ^ 
cell IS accelerated and it becomes plai } 
dent that other things being equal ® * 
tide •^htch reduces surface lenston^ul' 
efficient than one ichtch does not (8) 
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Hc\>lresorcinol is in extremely powerful 
surface tension reclucent Its ictiMty m this 
regard is practically cqui\alent to chemicilly 
pure sodium oleate (14, 15) The relation of 
surface tension reduction by closely ilhcd 
compounds to their actual bactencidil power 
IS beautifully illustrated by the alkyl rcsor 
cinols With each increase in the weight of 
the alkyl chain in the successne compounds 
of this senes up to the hexyl den\atixe the 
power to decrease the surface tension of water 
is sharply and regularly increased 

This increase is directly proportional to 
both the sum of the atomic weights of the 
atoms in the alkyl radical and to the increased 
germiadal pow er exhibited by each succcssu c 
compound This relationship is show n graphi 
cally m Figure 5 Hexylresorcinol occu 
pies the peak m this senes Were it not for 
the fact that a sudden decrease m water 
solubility occurs m the higher den\ativcs 
(heptyl, octyl, nonyl, decyl, etc), this proc 
ess could be extended indefinitely with the 
dextlopment of germicidal compounds of 
enormous potentialities 
Figure 6 illustrates the surface tension 
appantus dexased by Count du Nouy (6) 
which was employed m making dl of the 
surface tension measurements reported m 
this paper 

THE INFLUENCE OF SURFACE TENSION ON TIIF 
PERMFABILITV OF BACTERICIDAL SOLUTIONS 
All tissue surfaces contain numerous micro 
scopic crcMces and interstices, the depths of 



14 ^ 


1 iR 6 The du \o&> surface tensiometer (6) 

which may contain large numbers of organ 
isms The penetration of the disinfecting 
solution into the depths of these irrcgulanties 
in surface is absolutely essential to complete 
disinfection Here, again the solution of low 
surface tension possesses great advantages, 
IS illustrated by manv familiar phenomena 
For instance, oils wall soak readily through 
thick wooden planks and alcohol or ether wall 
be immediately absorbed by closclv woven 
fabnes upon the surface of which water 
remains as discrete droplets While, as 
Frobisher (8) has indicated, certain limita- 
tions due to viscosity and capillary nsc must 
be considered in interpreting any gcncnliza 
tion, it may be stated that under equivalent 
conditions the strong retatniuf’ surface film of 
the fluid of Infill surface tension prrenis its 
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>•11 'T J7 Oil m 

I If; S Dcprt ion of ihc surfACc tension of olulion^ 
of hcx>frc ofcinol (i toooi in ai^ucous i;))CcnRi af (hi 
(icn-entif^i. of water 1 mcrcavi I \ f ore waier B (>uri 
t,l>icrine () pure glvciniic with 1 tooo hct>lrc orcinol 
100 pure water with i 1000 hct>[re urcioo) 10 oo |>cr 
ienlaf;c of water m etch utulion Ucit.hl of column in 
dicatis urface tension 

r^lciiswii into nitinilc cre tics und tiifcrsliccs 
the depths of ii^hich ma\ be rcadth peiiclralal 
b\ the ctisih extensible surface film of the lluid 
of lou. surface tension (1 7) 

The power ind \clocit\ of bictcnadil 
ictjon Hhown high dilutions of hcxjl 
rtsorcinol as well as the pcnetrabililj of these 
"lotutions are closeh assoented with its 
m irktd surface tension reducent properties 
Ihe fict thil hcatlrcborcinol is 1 powerful 
surface tension reducent in addition to its 
inherent i^ermicidal properties enables it to 
meet the fourth anti fifth qualilicalions enu 
merated abo\e 

1 \CTOI S UCTl I MlNlNt nil eilOlCL 01 \ 
sntM N1 I OK in \\I Rt SOK( INOI 
ihe problem of finding i suitable medium 
or vehicle b> which he\> Ircsorcmol could be 


emplojcd as a general antiseptic without loss 
ofan> of Its advantages has been one of con 
siderablc difficult) owing to its sparing sola 
bilitj m water A large number of organic 
solvents have been investigated and dis 
carded for one reason or another Gl>eenne 
was fmallv selected as the solvent to which 
the fewest objections could be raised 

Surface tension measurements of gljcerme 
solutions containing various concentrations 
of hca)lrcsorcinol furnished verv unexpected 
results In spite of its power to reduce the 
surface tension of water hc\)lresofciiiol was 
found to reduce the surface tension ol gl>e 
enne onf) (o a comparativclv slight extent 
Phis objection would have ruled out gljccnne 
as a solvent had it not been found that the 
presence of water m these solutions released 
the surface tension depressant properties ol 
the hcxvlrcsorcinol Investigation ol this 
scenwngl) anomalous situ ifjon jn which the 
addition of pure water to a volution reduced 
Its surface tension in direct proportion to the 
amount of water present has viclded expen 
mental results which offer striking proof 01 
the accurac) of I robisher s deductions and 
the ideas expressed in this paper relative to 
the influence of surface forces in chemical 
disinfection Ihe details of these expen 
ments are being published elsewhere (i^J 

In a stud) of solutions containing vanou 
proportions of hcxvlrcsorcinol ghcenric and 

vv Iter tliefollowangrcquiremcntswercsoujit 

1 Suflicicnt hexx Ire orcinol prc»cnl^ 
insure verv rapid di infection (15 second ) at 
bod) tempenture not onl) m the oncina' 
solution but in those dilutions which nii W 
result from its application to moist mucou 
membranes 

2 Sufficient glvcerinc jirescnt to in uw 
perfect solution of the hcxjlresorcinol univ 
an) conditions of dilution with water 

j Sulficicnt w atcr present m the gljcff'’''- 
to secure tlic lowest possible surface ten iwa 

4 A minimum of irritant properties 

Without repeating the det ills of 
ments which led to its stkction i,^ t 
exact composition linalh ihostn v 
meeting these four requirements was 01 
to be a solution consislint; of jO ,/,j 

ertne and 70 per cent atcr in ihich t 
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sol'cd one milligram of crysUilhne hcxylresor- 
ctnol per cubic ccnlimelcr ond dhtch possesses 
a stir j ace tension of j/ dynes per ccnlimelcr * 

As a matter of con\enience this particular 
composition has been designated as “solution 
ST 37 “ and aviU be referred to as such in the 
remainder of this paper 
Figure 8 illustrates the sinking effect of 
increasing percentages of water on the sur 
face tension of solutions of aqueous gl>ccnne 
each containing i milligram of crjstalline 
hexjlresoranol per cubic centimeter 
In the preparations containing So per cent 
and 90 per cent of water, there is insuffiaent 
g\>cenne present to hold the hcxj^rcsoranol 
in solution 


the properties of sqlutiov s t 37 


Bactericidal properties are ordinanly dc 
termined by the employment of time inter- 
vals in test tube expenments ranging from 
to IS minutes or longer The astomshing 
rapidity with which all of the commoner 
pathogemc test orgamsms were destroyed 
necessitated a reduction of these time inter- 
\ als to a matter of seconds Ev ch under these 
arcumstances the shortest time which could 
be employed wath accuracy (15 seconds) was 
found to be too long, in that every type of 
test orgamsra exposed to solution S T 37 for 
this period was invariably destroyed (sec 
Table I) 

Such organisms as endamaba coli, loda 
mceba walliamsi, spirochretai, such as lep 
tospira ictcrohamorrhagiciE and various flag 
ellates such as try^panosoma lewisi and Inch 
omonas hommis'^ are instantly destroyed and 
disappear completely on contact with solution 
ST 3? in less than 5 seconds 

Since any germicidal solution must suffer 
at least some dilution when applied to a 
moist surface such as a mucous membrane, 
the bactericidal activity of various dilutions 
of solution S T 37 was determined, employing 
staphylococcus aureus and baallus typhosus 
as test orgamsms The results are shown in 
Table II The details of the technique are 
being published elsewhere and will not be 
repeated (16) 


‘One dyne IS equivalent to ahlung (otce ol sir rin 
f We are indebted to Dr I, B Lanpe and to Hr Conrad Baueroftbe 
Department of Medical Zoology for tliis tniUtial 


Even in a dilution of r to 10, solution 
ST 37 retains sufficient bactcncid'il power 
to destroy bacillus typhosus in less than 15 
seconds and staphylococcus aureus in less 
than r minute 

This observation is of importance in clini- 
cal application m that the solution may be 
diluted to considerable bulk, for such pur- 
poses as irngation, without destroying its 
rapid bactericidal properties It should be 
noted, however, that the surface tension 
rises with each dilution as shown in Table II 
This undoubtedly reduces the permeability 
of the solution to some extent but since the 
highest surface tension recorded (53 dynes 
per centimeter for the 1 10 dilution) is still 
very low, being 24 dynes per centimeter less 
than that of water, this increase in surface 
tension should not interfere very matenally 
wath the cfflacncy of the solution 

The stability of solution ST 37 m the 
presence of organic matter in the form of a 
standard nuxture containing 2 per cent of 
peptone and one per cent of gelatine, together 
with the bactenadal activity of various di 
lutions tested under these circumstances is 
shown in Tabic III Dilutions higher than 
that obtained on the addition of three parts 
of water were not investigated since this 
dilution IS absolutely dev oid of irntant proper- 
ties even when applied to the most sensitive 
mucous membranes Its bactenadal activ- 
ity IS fully retained nevertheless (15 second 
standard) under conditions {Table III) which 
largely or completely destroy the microbiadal 
power of most gerimadcs 

The optimum dilutions of solution S T 37 
for use in the disinfection of vanous tissue 
surfaces appears to be, within certain limits, 
a matter to be determined by the individual 
case The solution may be used full strength 
on the skin, m fresh cuts and abrasions, on 
granulating surfaces, and in abscess cavities 
and sinuses It may also be employed full 
strength in topical applications m the ear, 
nose and throat, mouth, etc 

Instillations of solution ST 37 diluted 
with either one or two parts of water depend- 
ing on the case, may be employed in the 
urethra and bladder and for renal pelvic 
lavage 
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TABLE I— THE \tLOCm OF BACTERjaDAL ACTION OF SOLUTION ST 
+ MEANS GROWTH o STERILE 


Test 0 g n im 

' Control 

iS»ee 1 

3 ICC 


Cullu e ned 

Bacillus coll 

+ 

. 

0 

0 

Witte peptone broth 

DscilJus typhosus 


t 0 

0 

0 

W itfe peptone broth • 

Bacillus p>ocyaneus 

+ 

1 0 


0 

Witte peptone broth * 

Bacillus proCcus 1 

+ 

' 0 


» 1 

Witte peptone broth ' 

Staph>lococcus albus 1 

+ 

i 0 

0 

1 0 1 

Witte peptone broth * 

Staph>Iococcus aureus I 

+ 

0 

0 

0 i 

Witte peptone broth 

Baallus diphthen* 1 

+ 

0 

0 1 

0 1 

Beef infusion broth 

Bacillus bofmanni 

+ 

0 

0 

0 

Beef infusion broth 

Streptococcus hxmolyticus 

+ 

0 

0 

0 

Beef infusion broth 

Streptococcus \indans 

+ 

0 

0 

0 

Beef infusion broth 

Pneumococcus Type I 

+ 

0 1 

0 1 

0 

Beef infusion broth 

Pneumococcus Type IV 

1 + ' 

0 1 

0 1 

0 1 

Beef infusion broth. 

Miaococcus catarrhalis 

1 + 

0 

0 

0 

Beef infusion broth 

Micrococcus meninsitis 

' + 

0 

0 


Beef infusiofl broth 

Micrococcus sonorrbcca 


i « 

0 , 

1 0 1 

Brain infusion brotli. 

bpinllum metchnilcovi , 

+ 

0 

0 

• 1 

Witte peptone broth 


Kmt e4pr bl il Itb ( Su di d ( {) ((>ll6»-«8> 

T ABLL H -THE V ELOCITV OF BACTERICIDAL ACTION OF VARIOUS DlLUTIOVS OF 
&OLUTIOVST37 + MEANS GROWTH o STERILE 


D lut > 0) i lilt g 

S T s? with d it tied « t 

•>T 

Co t ol 


mmm 

4 IK 

Co 1 ol 

IS tec 

3 »«e 

f M 

W ith one part water 

1 39 6 

+ 

n 

is 

0 

+ 

0 

0 

_ 

With two parts natcr 

43 

+ 

0 

0 

0 

+ 


0 


With three parts water 

1 45 7 

+ 

0 

0 

0 

*t* 


0 


With four parts water 

1 47 

+ 

0 

0 

0 

+ 




With five parts water 

1 49 

+ 

0 






- 

With tu parts water 

' SO 4 

+ 


0 

0 

+ 



- 

With seven parts water 

i 5» t 

+ 

0 

0 

0 

+ 



■ 

W Ith eight parts water 

1' 51 « 

+ 

0 

0 


+ 

+ 


^ . 

W Ith nine parts water 

1 S3 1 

+ 




+ 

+ 

+ 



TABLE III— THE STABILITI OF SOLUTION ST 37 IN THE PRESENCE OF QRGANTC 


D^l tonsofi I ti ST 3, 

1 Bacillus typbosiu 1 

1 Staphylococcus taw » 



Cost ol 1 


aotec 

(oiec ' 

Control 

Ijtcc 

sow: 


Undiluted , 

+ 1 

0 

0 

e> ; 

+ 

0 ' 



Diluted with one part water j 

+ 1 

0 

0 

® i 

+ 




Ddated with two parts water | 

+ j 

0 

0 

0 

+ 




Diluted with three parts water j 

+ 1 


0 

1 

+ 1 


» 1 


See loot u 1 bl 11 
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Diluted \nth t^^o Nolumes o( A\ater solution 
ST 37 ma> be instilled in the normal con 
junctual saL 

For irrigations of an> tissue surface in which 
a considerable bulk of fluid is essential and 
also as wet dressings on infected wounds and 
denuded surfaces, dilutions up to i 5 ma\ be 
employed (see Table II) 

Climcal results with solution ST 37 m 
tissue surface disinfection will be reporteil m 
subsequent communications 

CONCLUSIONS 

A solution containing 30 per cent of glyc 
enne and 70 per cent of water in which is 
dissohed I milligram of crystalline hexyl 
resoranol per cubiccentimeter.possesscsasur 
face tension of 37 dynes per centimeter (solu 
lion S T 37) and represents the optimum 
composition of the solutions iinestigitcd for 
the following reasons 

r It IS stable and non toxic 

2 All the major ty-pcs of pathogenic micro 
orgamsms are destroyed m tesa than 
seconds on contact with this solution 

3 Its bactencidal power is fully retained 
(15 second standard) m dilutions which arc 
absolutely de\oid of irntant action on the 
most delicate tissue surfaces 

4 Its bactenadal power is fully retained 
(15 second standard) in all dilutions likely 


to be encountered in clinical application as 
well as tho<!C found in the presence of organic 
matter 

5 The hexylresorcinol is held in perfect 
solution m all dilutions 

6 The surface tension of the solution is 
\cry low 

7 It is water cle ir and odorless 

8 It does not attack ana of the hcaaw 
metals 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


OBSERVATIONS ON THE PREVENTION OF POSTOPERATIVE 
PERITONITIS AND ABDOMINAI ADHESIONS » 

nrsrRT L J 0 I!\«»V MD Boston M\ssiciru«ETrs 


I N dealing with the subject of prevention 
of peritonitis and abdominal adhesions 
one must review the normal method of 
reaction to peritoneal inflammation 

Deaver (i) wTiting upon the subject of 
adhesions classified them into two mam 
groups congenital and acquired With the 
congenital we are not concerned as their 
origin or function has not been proven The 
acquired adhesions are subdivided into two 
natural divisions inflammatory and opera 
tive Inflammatory adhesions may be con 
structive as well as destructive Ihis latter 
sub classification is entirely m keeping with 
my own observations the constructive ad 
hesions representing the deposit of libnn in 
the primary reaction against peritoneal in 
flammation and the dcstructiv e corresponding 
to fibrin which has become firmly organized 
into dense unabsorbable adhesions 
Among the causes of abdominal adhesions 
mentioned by Deaver are collections of blood 
m the peritoneal cavity sutures ligatures use 
of the cautery exposure of the viscera chem 
ical irritation and infection I he prophy laxis 
offered by Deaver against this complication 
is a careful operative technique strict asepsis 
avoidance of trauma and visceral exposure 
Nothing in my method lowers this standard of 
careful operative technique 

This same author in referring to the early 
reaction to an inflimmatorj process or a be 
ginning peritonitis describes a serous e/Iusion 
containing phagocytic cells In addition to 
this serous effusion there is formed a fine 
layer of fibrin which covers the visceral layer 
of the peritoneum ibe agglutination of the 
coils of bowel (constructive adhesions) is due 
to their being covered by this fine layer of 
fibrin This latter serves to protect the 
endothelium from the action of toxins and 
enables the intestinal surfaces to adhere thus 
mechanically limiting the spread of infection 
It also prov ides fine strands or ladders along 
which the phagocytes may trav el on thar way 

■ Rcdbclrctb comb edtlff Itherlth 


to the scene of action This fibrinous exudate 
in the absence of a sev ere peritonitis or exten 
sive trauma is usually absorbed before ad 
hcsions have had a chance to form The 
method of this absorption is well brought out 
by McCallum (3) 

“Many writers have recognized the power 
of certain tissues to digest themselv cs tn uiro 
(autolysis) and hav t observed the neutrophile 
leucocytes produce a strong proteolytic fer 
ment capable of digesting fibrin, gelatin etc 
Afost of them however, according to Vienes 
have denied the production of a ferment of 
lymphoid cells Opie has cleared the matter 
up very well by finding that the ferments of 
different cells required for their activatv 
different reactions He states that the poly 
morphonuclcar neutrophile leucocytes and 
their ancestral granulated cells produce a 
trypNin like ferment which acts be t m an 
alkaline or neutral medium to digest proteins 
Its action is often combated by an anfi 
enzvme which is present in the plasma of the 
blood and other body fluids It is re istant to 
heat up to 70 or 75 degrees centigrade and i» 
therefore quite different from the complement 
of the serum which is destroyed at 55 degree* 
centigrade When formed m great concentra 
tion in a focal area of inflammation the 
enzyme far outstrips the neutralizing anti 
enzvTne and brings about the liquefaction 0 
dead tissue as in the case of an abscess Large 
collections of fluid tend to retard its action 
This protcoly tic ferment Opie calls leuco 
protease While these ferments are ev ident ' 
used inside the cell m the case of the partic ^ 
which have been ingested it seems cerla' 
that in the formation of pus as in the a 
«;ccssed bodies they are diffused from 
bodies of the disintegrating leucocy tes and in 
the free fluid effect the solution of the 
injured and dead tissue This function 0 
wandering cells is of course of immediate iro 
portance in connection w ith their task 
mg up the injured area to prepare it 0 

lv» US IIM> tU N w \ o k Ml ch > J9 1 
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pair While the proteases thus produced arc 
active in the solution of undesinblc matenal 
their unbridled action might be detrimental 
As a matter of fact, it is show n b> Jobling and 
Peterson that the antiferment known to be 
present in the serum and to restrict the action 
of the ferment is a recognizable chemical sub 
stance, usually a soap or other combination 
of an unsatunted fatty acid It is possible to 
remove or decompose this substance or to 
saturate the fatt> acid with lodmc and thus 
release the ferment to its full activatj The 
presence of excess of such soaps in the tubercle 
bacilli seems to be the cause of the delaj of 
liquefaction of tissue brought to necrosis b> 
this bacilli It is seen from this that wc arc at 
the beginning of our knowledge of the ac 
tivities of wandering cells Other ferments 
they produce hav e been as j ct onl> impcr 
fectl> studied although w e hav c cvadence that 
others, such as oxydases are produced b> some 
of them and there are surcl> more of them ” 
From the long Ust of previous attempts at 
prevention of abdominal adhesions b> a 
foreign substance, we arc justified in con 
dudmg that no one method has prov en satis 
factory It is apparent from the known 
chemical action of some of the substances 
used, such as boric aad, sodium atrate salt 
solution, gelatin, gum, and paraffin that 
many previous writers sought to prevent 
rather than stimulate the normal reaction 
against peritoneal trauma and infection 
Prominent among those recently contribut- 
ing to the work on this subject is a Japanese 
surgeon, Takashi Kubota (2) of the Surgical 
Department of the Impenal Umversity, Fu 
Kuoka, Japan His method of experimenta- 
tion. was first to determine a reliable method 
of produang adhesions on the experimental 
animal This was accomplished by rubbing 
the bowel with dry gauze until ecchyraosis 
appeared and then painting with tincture of 
iodine 2 per cent, Lugol’s solution, or 5 per 
cent silver nitrate He then used any of the 
then known methods of prev enting abdominal 
adhesions Behan recommended the use of 
5 per cent boric acid solution Pope used 2 
per cent sodium atrate with 3 per cent hyper- 
tome salt solution Walker used 3 per cent 
sodium atrate with i per cent salt solution 
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Ihc end result of experiments done b> these 
methods was medium or strong adhesions 
Vogel prescribed the use of sodium citrate, 
sodium chloride, and gum arabic solution A 
combination of humanol and liquid fat of 
animals of the same speaes recommended bj 
Loeffler Hocllaender, Edin, Eindig, and 
Lachenberg gav c better results than the other 
methods but still showed some adhesions 
The gelatin acacia mixture prescribed b> 
Williamson and Frank also gave medium 
adhesions 

Having determined the unsatisfactorj re- 
sults of these previous methods, Kubota 
planned a scries of experiments on rabbits, 
using papain as the prevention agent He 
used dilutions of this substance ranging from 
1 1,000, to I 1,000,000 An> thing leas than 
i 1,000 produced a marked mfiammator^ 
reaction with resultant adhesions, and an> 
dilution over i 500,000 also resulted in 
adhesions The dilution which gave best re 
suits was i 300,000 This substance was 
applied to the eroded peritoneal surface and 
the abdomen closed Inspections were made 
at frequent intervals, ranging from 2 da>s to 
4 weeks Kubota has graphically charted 
(Tables I, II, and III) the results of these 
experiments as compared with the first sunes 
in which previously known agents were used 

It may be of interest at this point to speak 
of the origin and chemical properties of pa- 
pain, as taken from Thorpe’s Dictionary of 
Applied Chemistry Papain is “a vegetable 
digestive fennent obtained from the unnpe 
fruit of carica papaya, or the pawpaw tree, 
active in neutral and alkaline media The 
juice, when dry, forms a powder resembling 
gum arable Papain is the alcoholic extract 
Its action depends on the fact that it digests 
not only muscle fibre but connectiv e tissue It 
digests fibrin and albumin in neutral and 
slightly alkaline media When injected into 
the arculation in large doses it paralyzes the 
heart In small quantities, it appears to 
favor the multiplication of micrococa in the 
blood ” 

In January, 1925, Naumann (4), of Ger- 
many, published a paper on the biolog- 
ical prevention of abdominal adhesions 
Basing his conclusions on the fact that an 





exudatt* rich pentomtis often heaU up without 
adhesions and that m this reco\ try the pen 
toneal tissues pH> the offensu e role, he pro 


duced experunentally on the dog 
sterile abscess..^ by the injection of 
oil together with a great quantitj op; 
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TAm E III 


Rabbits 1 

Causes of adliesion 

kalfol 

solution 

Iloses j 

1 

No of di)s 1 
untilecam | 
inilion 

Vibe 

Remarks 


.ob and i itncture iodine 

oooo. 

IOC cm 1 

S 1 > 

4 

Might fi> rius a lh«i ns around carcum 
colon an 1 ar<i>cn jis 

3» 

?ub and 4^ tincture iodine 


toeem , 

10 h>4 

1 

Weak a Jhcsion in mesenrery of ascen ling 
colon sn 1 aj jicnd x 

it 

tub and Lugolsolution 

oooos 

IOC cm 

I nccL 1 

' 

I V!mo t no a Jhciion of inte tines 
) 


tub ani J" tincture irwline 

Q 0004 


4 *crV 1 

- 

3S 

tub and Lugol olution 


toe cm 

j la,» 

- 

Via Ihecions 

i 6 

tub an I 4^ Im ture iodine 


10 c cm 

J dl>S 

- 

Nn alhesions of intestines slight at 

1 esif n of mesentery 

%1 

tub and 4% tincture iodine 

0 ooe>s 


I icreks 

- 

|So aJhecion 

iS 

tub and Lugo] solution 



4 necks 

- 

tci 

Rub and 4% tincture iodine 

0 0006 

loccm 

10 days 

- 


40 

Rub and Lugol solution 


loe cm 

4»eek 

- 

41 

Rub and 4*” tincture iodine 

0001 

■oc cm 

4 d4)S 

- 

1 

41 

Rub and 4'" lineture lod oe 

0 OOI 

IOC cm 

6da>t 

- 

t\o a Ihesions 

41 

Rub and Lugol solution 

0 OOI 

toe cm 

tl li)t 

- 

1 

41 

Rub and Lufol solution 

0 OOI 

IOC cm 

1 week 

- 

Almost no adhesiorm 

45 

Rub aod 4*^ tincture iodine 

OOI 

to cm 

4 days 

+ 

t M ghi congestion and adhesion at the ar a 


Rub and 4% tincture loitine 

0 Of 

IOC cm 

10 days 

•r 

1 of application 

47 

Rub and tincture iodine 

0 

IOC cm 

Sda>^ 


1 Slight congestion and smellin and&f rous 

4S 

Rub and s'" tincture iodine 


IOC cm 

t i*eek 

- 

j a fhcsioii at the point of arplicatjon 

49 

Rub and 3^ tincture iodine 

0 000s 

40ccm 

4 necks 

- 

1 Vlmost no a Ihesions 

SO 

Rub and 1% tincture iodine 

0 00c 


4dj>$ 


St 

Rub and 3^ ti cturejodme 

^opresentl^e 
melbod used 

- 

4da>s 

- 

firm adhesions 

S4 

Rub and s'" tincture lo line 

0 OOI 

IOC cm 


_ 

Ifirm adhesions at anastomosis no al nor 

ss 

Rub and 4*" tincture lod ne 

0 0005 

IOC cm 


- 

1 mal a Jhcsion around 

Dogs 3 

Rub and 4*^ tincture iodine 

0 0005 

IOC cm 

4 necks 

- 

]l JL 

* 

Rub and Lugol solution 

000 . 

roc cm 

..rcU 

- 

1 


logical sodium chloride solution into the pen 
toneal connective tissue By this method, he 
claims to ha\e stimulated an excessne pro 
duction of leucoprotease i\hich, by its pro 
teolj tic effect, digested adhesions 
While this i\ork may seem complicated and 
of uncertain \alue, it at least emphasizes the 
important effect of the digests e action of the 
proteolytic ferment protease 

In October, 1922, I i\as called to see Mrs 
M C , aged 33, 8 months pregnant with her 
first baby She had full placenta pra;\ia with 
a history of profuse hemorrhage increasing in 
quantit> for the last 3 weeks An alarming 
secondary anamia had developed and because 
of the refusal of the patient to submit to blood 


transfusion, a quick abdominal caesarean 
operation was determined upon It occurred 
to me on opening the abdomen that it would 
be \aluable to transfuse mtra abdommallj 
with blood which flowed during the operation 
This necessitated a change m the old tech 
niquc Instead of keeping the uterus tight 
against the wound margin to pre\ent the 
spilling of uterine contents into the abdominal 
cavjt>, an effort was made to leave the blood 
in the pelvis Much amniotic fluid was un 
avoidably mixed with it The immediate and 
remote postoperative results were extremely 
satisfactory 

Later, I tried this method in cases in which 
there seemed little likelihood of infection for 
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1 \BU 1\ — \\\L\SIS OF CvtS\RE\N SECnOV SERIES OF S3 CASES ABDOMEN FILLED 
MITH AMNlOnC FLUID AND BLOOD 



the purpose of noting the postoperative effect 
This was so uniformly and exceptionally good 
that I soon adopted the method as routine in 
all cases 1 haxe collected a senes of st 
abdominil cesarean sections done b> this 
method and present them for > our inspection 
in table form (Fig 4) In 18 of these a 
second operation was performed which gave 
me a chance to inspect the remote results 
of this new techmque Two cases are cs 
pecially worthy of note inasmuch as infec 
tion must ha\ e been present at the time of 
operation 

In one case the uterus had ruptured 24 hours 
before I w as called to operate in the other case 
one of disproportion, several attempts had 
been made to deliv cr w ith instruments o\ er a 
period of 6 hours In these cases this newly 
adopted technique was used and the abdomen 
dosed around a small agarette dram In both 
the drain was removed at the end of 48 hours 
and no primarj or secondary peritonitis 
dcN eloped 


As to the Origin and function of auiniohc 
fluid an extract from Williams ^5) g» es bnefi) 
the present attitude of authorities m thn 
field of investigation 

“The biochemical mxestigations of Polano 
show that the amniotic fluid does not contain 
certain antibodies found m the materni 
serum which should be present were the 
former mere transudate while the ammo 1 
fluid and maternal serum lack a staphyml) sir 
which IS present in the fetal urine Lonse 
quently he conduded since the 
fluid was derived neither from the . 
serum nor from the fetal unne that tceo > 
origin possible must be a direct secretoiy 
tion on the part of the ammotic epithe 
“It (the ammotic fluid) also subserves 
important function bj preventing ® , 
tion of adhes ons between the fetus a 
walls of the ammotic sac which 
occur often give use to serious ddor^t « 
In order to gam further knowledg 
immediate action of ammotic flu’d 
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TABU \ — EFFECT OF COU AMNIOTIC FLUID 
ON GXnN'EA PirS, IMRAPFRITONEALINJFC 
TIONS, FLUID STEPILIZED B\ DERKEFELD 

filtration: 


No 

1 ! 

Adhalons 

riutie 

1 riudate 

I No 

1 chan|:e 

W 1 48 hrs 1 

1 » 

1 • 1 


] 8 la>-» 

1 

1 

1 * 


TABLE VI — EFFECT OF BOILED AND UNBOILFD 
IIUUVN AMNIOTIC FLUID ON GUINEV PIGS, 
INTRAPERITONE VL INJECTIONS, PICS 
KILLED AT 30 D \\S 


No 

Fluid used 

•E 

Model ^ 

1 hesions 

. SlmM 1 
1 «dhe 
j aions 1 

IlasiK 

eiudite 

No 

clunhc 

t 1 

1 Doited 1 

0 

0 


0 

* 

a 

Boiled 

0 

0 , 

0 , 

a : 

1 


Unboiled 

0 

0 

0 

0 ' 

« 

4 

Unboiled 

0 

0 

0 

0 

« 

i 

Unboiled 




« , 
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TABLE VIII — EFFECT OF AMNIOTIC FLUID ON 
FORMVTION OF ADHESIONS IN ( UINEA PIGS, 
PVRIETM PFRITON'EUM AND INTESTINAL 
LOOPS MARKEDLA FNCORIATFD, FILTFREl) 
STERILF BOVINE FLUID (bOILCd) 


No 

r.8 

killed 

A Ifieeions between [ 
gut an 1 parietal i 
oeeiloneunt i 

A Jhesioas 1 
between looiis | 
of gut 

Plastic 

exudate 

Ho 

" ' 

Died 
6th day 

Numerous fibrinous 
and delicate fi 
brous bands ' 

None ^ 

+ , 


JO 

la diyi 

Moderate j 

Delicate (a) 

0 ■ 


IS 

IS day* 

Atoderate ' 

Omentum to 1 
Kut (I) 1 

° 

1 

to 

1 $ day* 

Den e i'll , 

Slight (a) 1 


' * 1 


as day* 

Delicate ( 4 ) 

Omentum to 1 
6ul ti) 

i “ 

TAIIIE IN 

— EFFECT OF 

AMNIOTIC 

FLUID ON 


FORif ATION OF ADIII SIONS IN CUINI V I lOS , 
PARIETAL PERITONTUM AND INTESTINAL 
LOOPS MARKIDIV ENCORIATED, FILTERED 
STERILE BOVIN'E FLUID (.UNBOILED) 


TABLE VII — SERIES CONTROL ON STUD\ OF 
FORMATION OF ADHESIONS IN GUINEA PIGS, 
PARIETAI PERITONEUM AND INTESTINAL 


LOOPS MARKEDLA EXCORIATED, NO AMM 
OTIC FLUID USFD 



r“ 

Fig 

killed 

Adhesions between 

1 tut and parietal 
peiitontum 

^ Adhesions j 
1 between loops | 
1 o1 gut 

riastie 

caudate 

r ■ 

! 

i6 

6 days 

Many 

1 Msny 



, 




o ^ 



la days 

KUny dense 
fibrous 

1 Dense fibrous 
also gut to ' 
omeotum 



Ml 

ao days 

Numerous dense 
fibrous 

Numerous 
d use 

“ 1 


IS 

ao days 

Dens (35 

Delicate (a) 

Omentum to 
gut ' 

” 1 



peritoneum, I resorted to a senes of expen 
ments on guinea pigs The actual pathological 
work was earned out by Dr Shields Warren 
of the Department of Patholog>, Harvard 
Medical School Because of the difficulty of 
obtaining human amniotic fluid uncontam 
mated with blood, we resorted to the use of 
cow fluid Its effect upon the pigs was similar 
to that of the human fluid Before using it in 


N 

Pig 1 
' killed j 

Alhfsion* between 

1 gut and parieisl 
peritoneum 

A Ihesions 
between loops 
of gut 

PU tie 
exudate | 

Is 

e 1 ge 

7 

6 day* 

1 Moderate 

None 

0 


• • 

ta days 1 

Moderate 

Non 

6 


i 

aodays 

Aeryslight 

None 

0 


« 

ao days 

Moderate i 

Slight adhesion , 
of omentum ' 
to gut 



to 

aodaj* 

Moderate 

None 




an> human abdomens, Dr Shields Warren, 
Dr Warren Johnson, and the wnter sub 
mitted to intradcrmal inoculation to deter- 
mine the foreign protein reaction This was 
negligible Theuseof small quantities (20 cubic 
centimeters) in the abdomen of a small num- 
ber of patients postopcrativclv showed no 
local or general reaction 
The experiments on the guinea pigs were 
divided into three general groups first those 
m which boiled amniotic fluid was used, sec- 
ond, those in which filtered unboiled amniotic 
fluid was used, and third, the control group 
in which no amniotic fluid was used In 
addition to these experiments, minor experi 
ments were performed to demonstrate first, 
the presence or absence of complement, second 
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ils\a\ue as a cuUurt medium, third, its eScct Inthe control pigs nothing further was done 

on human blood cells and fourth its injection In the first senes of pigs 15 cubic centimeters 
intradermallj to determine its foreign protein of sterile BerLefeld filtered bovine amniotir 
reaction The results of the first three groups fluid \ias injected into the peritoneal caxaty at 
are best shown m table form iTables V VI, a point in the flank about centimeters 

YII ^ 111 and I \1 from the line of incision In the other senes 

The results in the others showed first the same procedure was followed substituting 
ammotic fluid possesses a complement reaction boiled ammotic fluid for the filtered sterile 
t qui\ alent to that of spinal fluid or of that fluid 

contained in norm il pig serum second amm When one considers the extreme erosion 0! 
otic fluid unmLxcdwithothersubstanccsshows the parietal peritoneum about the wound 
a moderate growth in response to inoculation and the fact that the guinea pigs normal 
with streptococcus and pneumococcus third position following operation would bnng the 
ammotic fluid mixed with equal quantities of eroded gut in firm and constant contact vmh 
human blood showed slight crenation of red this surface it is not to be wondered at that a 
blood cells alter one hour and slight hTmolj certain number of adhe ions were noted in 

SIS at the end of .4. hours /ourlfl the fluid \u every ease M this point It may also he 

jeeted mtradermally m three human subjects noted that these adhesions occurred in the 
at the end ot 24 hours show cd a slight reaction mo i pendent portion of the abdominal cant) 
and at the end of 48 hour* hud largely dis This would tend to rule out somewhat the 
appeared At the end of q6 hours there was theory that this fluid is eflectiae by its 
nothtn,^ \ isiblc mechanical presence Fair conclusions m 

In the experiments conducted to determine this venes of experiments can be dram onli 
the action of ammotic fluid on the formation from the number and extent of the adhesions 
of adhesions I feel that our zeal in securing present between Iheloopsofgutandtheomen 
iirm adhe 10ns ltd us to be excessive in out turn as indicated in the table 
technique The method used for the produc In considering the method of action of this 
tion of adhesions was as follows theabdomen fluid m preventing postoperative peritonitis 
of the pig was shaved the animal was an and abdominal adhesions it is apparent tro® 
4 sihetized with ether and an incision made in the pig experiments that its presence withm 
the micllme throuph the linea alba 2 cenli the peritoneal cavaty has the effect of wn 
meters m extent beoinmng at a point about mediatelv stimulating the laying down of a 
1 centimeter below the ensiiorm cartilage thin faver of fibnn on the peritoneal suria« 
\ number of loops of bowel from 8 to 10 and the production of a moderate leucocyte 
were exposed through the wound and rubbed «is The hbrm serves as a protection again t 
bnsUy with slenle gauze until there was the absorption of toxins and the spread 0 
oozing of blood from iheir surfaces These infection The action of the leucocytes is to 
loops were left exposed for a period of about attack infection and produce the proteoli ^ 
c minutes During this lime the ibdormnal ferment protease which results m the resou 
w all w as lifted up and the parietal peritoneum tion of the protectiv e lay er of fibnn after nec 
scraped ihoroughK with a knife blade held for Us existence has passed and before ^ 
at a right angle over an area centering at the ha«. become organized into firm coanec n 
incision about 4 centimeters in diimcttr A tissue ^ 

considerable amount of red pulp on the knife The action of the fluid is an exact iwi 
bore evidence to the efficacy of this method m uon of the pnmary reaction of 
eroding the pentoneum The abdomen was peritoneal inflammation in the case ® 
then sewed up with a continuous silk suture feclion or trauma The advantage 
including muscle and peritoneum and with this reaction is produced immediatelj 
interrupted catgut -utures m the skin Ihe anv possible infectiv e agent has had a 
incision was then completely sealed over with to pass the stage of incubation and at a , 
collodion peritoneum m force Whether the aclio 



JOHNSON THE PREVENTION OF PERITONITIS AND ADHESIONS 619 


this foreign substince is due to its chemical 
constituents or the presence of an enzjmc 
or a combination of both is jet to be deter 
mined 

In fa\ or of the chemical action is the follow 
mg paragraph taken from McCallum (3) 
“hlanj ideas have been expressed as to the 
reason for the passage of the Icucocjtcs 
through thevvall.but it seems that thevv eight 
of evidence is in favor of thur active penetra- 
tion between the cells in response to the 
attraction of some dilTusible soluble substance 
which is either the injunous agent itself or 
produced b> its destructive action on the 
cells of the tissue It is so evadent that dead 
tissue killed b> an> mechanical means or b) 
being depnved of its blood supplj, as m the 
case of an infarction, can act in this waj to 
attract the leucocjtes, that in cverj case it 
must pla> a part ETpcrimcntallj it has been 
show n that extracts of dead cells are positiv el> 
chemiotactic Nevertheless, the leucocjtcs 
appear in so much greater number when 
bacteria or some chemical irntant causes the 
inflammation that unquestionablj these poi 
sonous substances themselv es hav e a pow erful 
influence ” 

Supporting the enzjme theorj , we have the 
fact that one of the chief functions of am 
motic fluid IS the prevention of adhesions 
between the amniotic membrane and the 
fetus, also the fact that m the expenmen ts on 
laboratory animals, the boiled fluid did not 
produce as good results as the unboiled fluid 
stenlized by passing through the Cerkcfeld 
filter 

In using this fluid in the human abdomen 
the same method of sterilization is used as m 
the laboratorj Whether subsequent expen 
ments in which concentrated, desiccated, or 
chemically altered ammotic fluid is used wnll 
prov e this altered fluid of greater benefit in the 
prevention of postoperative pentonitis and 
abdominal adhesions will be determined bj 
further expenmentation and reported upon m 
a supplementary paper 


SUMMARV 

1 Ammotic fluid is a logical substance to 
cmploj for the prevention of adhesions since 
one of Its chief functions in its natural location 
IS the prevention of adhesions between the 
ammotic sac and the fetus 

2 Ihis fluid sterilized bj the Ecrkcfdd 
filter method is safe to use postoperative!) in 
the abdominal cav itv 

3 Its action m the peritoneal ravilv is the 
immediate production of a protectiv t laj er of 
libnn on the peritoneal surfaces and a moder 
ate local leucoc} tosis followed later bj com 
pletc resolution of the fibnnous deposit le u ing 
no permanent injurj to the serous surface 

4 Its method of preventing peritonitis, is 
Its quick effect in setting up a fibnnous wall 
of defense together with the stimulation of a 
moderate local leucocj tosis Its apparent 
method of preventing adhesions is b> stim 
ulating rapid resolution of the plastic e-uidatc 
through the action of protcoUtic ferments 
w hich m turn are due to the local leucocj tosis 

5 Eaboratorv and clinical obscnations 
have proven bejond anj reasonable doubt 
that the presence of this fluid postoperativclj 
in the abdominal cavitj excrascs a distinct 
beneficial effect against the development of 
pentonitis and the formation of adhesions 
without dcletenous effect 

6 The subject matter of this paper covers 
clinical and laboratory observations far too 
small in scope to act as a basis for final con 
elusion but large enough to justify a prehm 
inarv report on the work m hand To this 
extent onlj is this paper offered as a saentific 
contnbution 
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ACUTE APPENDICITIS COMPLICATING PREGNANCY, LABOR, AND 
THE PUERPPRIUM 

By ROBERT A M D Bbooki.\-v 

F mtbeDepanme t ef Olt tctiicsottbe M thod tt Ep vopiUIosplUl DtooUyn N \ 


T he wnter vn\\ first report ten cases of 
pregnancy complicated by ippendi 
citis treated in the obstetrical and 
surgical ser\ices of the Methodi't Episcopal 
Hospital since 1915 Following this the fre 
quenc> etiologv s\mptomatologv, diagnosis 
and prognosis n ill be taken up in order and 
the paper concluded b> a detailed survey of 
the question of treatment 
Ver\ few cases of acute appendicitis occur 
nng in the last dimester of pregnancy ha\c 
been reported DcLee has reported four 
Wallace one and Grattan one To these I 
add my case (Case 10) 

Case I MS age 32 white ni para was 
admitted to the Methodist Episcopal Hospital 
November 18 igis (Service of t)r T D Spence) 
At the time of admittance this patient nas 7 months 
pregnant Her history howed that for several 
years she had suQered from intermittent attacks of 
lov'er abdominal pain digestive disturbances and 
vomiting Her entr> in the hospital was occasioned 
by a sudden attack, of pain in the lower abdomen 
nausea repeated vomiting and a slight chill 
Abdominal palpation revealed typical signs of acute 
appendicitis The leucocyte count was slightly 
increased and the urine negative A prompt opera 
tion within 12 hours of the onset of pain was per 
formed The appendix was found acutely inflamed 
but not ruptured After appendectomy with in 
version of the stump the abdomen was closed 
without dTainaj,e Convalescence was uninter 
rupted and although uterine contractions occurred 
they were easilv controlled by morphine and the 
gestation progressed to term 

Cases £ D age 34 white upara entered the 
Methodist I piscopal Hospital December 21 1922 
(Service of Dr R A ^\llson) This patients history 
showed that an acute attack of appendicitis had 
occurred 4 years before admis ion to the hospital and 
had spontaneously subsided There had been no 
trouble in the interval When 2 months pregnant 
severe abdominal pain with nausea and repeated 
vomiting occurred The diagnosis was not difficult 
typical signs of appendicitis being present The 
leucocyte count was 20000 with a polymorpho 
nuclear ratio of So per cent The urine findings 
were negative In less than 8 hours from the com 
mencement of the attack the abdomen was opened 
by means of a right rectus incision Appendectomy 


and inversion of the stump were performed for an 
acute Suppurative condition without rupture and 
the wound closed without drainage An uneventful 
recovery followed and the pregnancy went to tenn 
Case 3 M IV age 20 white ipara entered Jk 
Methodist Episcopal Hospital June 8 1924 (Service 
ofDr G II Davis) In this case there was a history 
of severe digestive disturbances for many yean 
but no pam \\ hen 6H months pregnant, an at 
tack of abdominal cramp like pam developed sud 
dcnly accompamed by nausea and repeated vom 
iting She was treated at home for 3 days by the 
family physician who believed the trouble to be 
salpingitis but as she became progressively worse 
and vomited incessantly she was then sent to the 
hospital The blood count at this time showed 
24000 leucocytes with 90 per cent polymorpho 
nuclears A diagnosis of appendicitis was made sttd 
immediate operation advised A right rectus in 
cision was used and a gangrenous and perforated 
appendix removed A w idespread pentomtis existed 
A rubber tube to the pelvis and a cigarette drtu 
to the abscess site were u»ed for drainage The 
patient s condtion became progressively worse sod 
she died c davs later, despite every effort to save 
her life Uterine contractions did not occur at anv 
time . 

Case 4 S D age 82 white upara entered the 
Methodist Episcopal Hospital October il 
(Service of Dr Russell S Fowler) Her 
disclosed that she had suffered from a great cesl c 
‘ stomach trouble for many years with occauonai 
attacks of abdominal pain, the latter hiving oe‘a 
diagnosed upon two occasions as appendiciti 
VVhen 4 months pregnant another attack 
much more severe than any previously 
and well localised m the right lower quadrao 
TTie blood count remained normal but heoause 
the physical signs immediate operation was ^ 
formed about 12 hours from the commenceroen 
the attack A McBurney incision was used , 
acutely inflamed appendix found but rupture 
not yet taken place The organ was 
the stump inverted An °k-d 

followed the pregnancy remaining und.stv 
Case s D G , age 29 white i pa« eatma ^ 
Methodist Episcopal Hospital September 6 
(Service of Dr G H Davis ) In this instaoce tn 
history was entirely negative and the a” * 
parently a primary one When 3 
severe sudden abdominal v-n^ted 

locahang in the right lower quadrant one 

several times The blood count per 

physical signs were typical and operation 



WILSON ACUTE APPENDICITIS COMPLICATING PREGNANCY 621 


formed at once, 'ilthough about 30 hours had 
elapsed s\nce the commencement of the attack 
The incision %\as made through the right rectus 
muscle and a localized peritonitis indicated that 
perforation ivas present After the removal of a 
Tupluted appendix, drainage v.as secured h> the 
use of a split rubber tube to the infected site 
Dcsoite the use of large doses of morphine, the 
patient miscarried 5 dajs later rollon mg this her 
convalescence v.as uneventful and she made a 
perfect reco\er> 

Case 6 J P , age 21 uhitc, iipara entered the 
Methodist Episcopal Hospital April 11, 1924 
(Service of Dr R M Beach) Her histor> dis 
closed considerable gastric distress for jears, tilth 
occasional vague right sided pain A sudden 
attack of loner abdominal cramps with two spells of 
\omiUng caused her to enter the hospital After a 
careful examination, a tentative diagnosis of nght 
ectopic gestation nas made because of the pelvic 
findings and 1 suggestive historj The po^sibililv 
of appendicitis nas also borne in mind however 
Leucocjtcs ncre 11,000, poUmorphonuclcars 78 
per cent, and the red count normal Operation b\ 
means of a mid line incision nithm ■’O hours of the 
onset of the jiain, revealed a gangrenous perforated 
appendix with considerable peritonitis In the 
uterus nas a pregnancy of about 6 necks' duration 
Appendectomy nas performed and drainage in 
slituted by means of a rubber tube to the pelvis 
and a cigarette drain to the infected area An 
excellent recovery ensued with no disturbance of 
the pregnancj 

Case ^ F H , age a8, while i para, entered the 
Methodist i^iscopal Hospital December 16, 1924 
(Service of Dr 0 P Humpstone ) At the time of 
entry she was three and a half months pregnant 
with a history of many attacks of abdominal pain, 
nausea and vomiting, for the last 2 years repealed 
ly diagnosed as appendicitis From the begtnmng 
of this pregnancy, these had become more frequent 
and severe The appendix was removed ihrough a 
right rectus incision and found to be kinked, thick 
ened, and injected No disturbance of the ovum 
followed, her symptoms were immediately relieved 
and they have not since returned 

Case 8 E H ,age 32, white m para, entered the 
Methodist Episcopal Hospital March 27, 1925 
(Service of Dr T B Spence ) This patient had a 
definite history of chronic appendicitis for the 
last 4 years, with constant pam and frequent 
nausea and vomiting The symptoms had become 
much worse during the pregnancy which was of 3 
months’ duration The removal of a diseased 
appendix was followed by an uneventful con 
valescence and complete relief of symptoms 

Case 9 VS, age 23, white, 11 para, entered the 
Methodist Episcopal Hospital December i'*, 1926 
(Service of Dr R A Wilson) For the last year 
frequent attacks of low grade appendicitis had 
occurred at irregular intervals, becoming more 
frequent and severe during her pregnancy which 


was near the end of the fifth month The appendix 
was removed b\ means of a right rectus incision 
nnd found to be rctroco'cal, kinked and clubbed 
An excellent recovery followed with a total absence 
of uterine contractions 

An 'inal>sis of the nine cases just reported 
rexeals certain points of interest, namely 

1 In the SIX acute cases only one of the 
attacks was primary In all the others a 
history of a pathological appendux was 
obtainable 

2 Pregnancy had an injurious effect in 
the 8 cases in which a disea'Jcd appendix 
existed Marked exacerbation of symptoms 
occurred 

3 In the presence of a pregnancy, per 
foration and peritonitis appeared rapidly 
Prompt diagnosis and operation ga\c the 
best results 

4 Of the three perforated cases, one died 
If operated upon before perforation, how c\ er 
recovery was rapid and walhout complication 

5 Only I case miscarncd despite the fact 
that 3 of them required drainage 

6 The last 3 cases show operation per 
formed largely as a prophylactic measure 
with excellent results and no disturbance of 
the fetus 

Case 10 IS reported in detail because of its 
ranty, the difficult diagnostic problem it 
presented and the method of treatment 
which was followed 

Case 10 N L , age 26, white 1 para, consulted 
the wnter March 15 1925 when 3 months pregnant 
Her hisloTv was negative with one important 
exception In 1923, she had had a sudden attack of 
right sided pain and severe nausea, which had been 
diagnosed by her family physician and a surgical 
consultant as pyelitis In view of later events, 
however, this diagnosis might well be doubted and 
careful questioning made it appear most probable 
that the attack was appendicitis She had made a 
good recovery, however, without further symptoms 
When first seen in the office the patient was in 
excellent health, her physical examination being 
entirely negative, the uterus in good position and 
about the size of a 3 months’ pregnancy, blood 
pressure no — 65 urint negative She was also 
examined on several occasions afterward and no 
pathological condition found 

On August 24, 1925, her pregnancy being then of 
about 8K months duration, an urgent call was 
received to see her at home She was found in bed 
evidently m great pain and having hard, regular 
contractions of the uterus As labor appeared to be 
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in progres‘5 gram of morphine n as administered 
and immediate removal to the ho«pital advised 
She was admitted to the Methodist Episcopal 
Hospital August 34 jgjs at 500 p m and until 
operation w as finall> performed presented a problem 
of great interest 

Examination upon admittance showed her to be 
ha\ ing painful uterine contractions e\ ery 3 minutes 
There w as some tenderness over the entire alxiomen 
most marked in the right lower quadrant No fetal 
heart could be heard \ aginal examination dis 
closed a softened and somewhat thinned out cervix 
but no dilatation A blood count at this time showed 
30 000 Ieucoc>tes with 8v per cent poljmornho 
nuclears In view of the prcMous history a uiag 
nosis of p\eliUs with premature labor was made and 
suitable treatment instituted \ catheterued unne 
examination made a few hours later proved to be 
cntirelj negatue and the diagnosis became question 
able 

The next morning her general condition was 
worse the pain more severe but uterine contractions 
had stopped The uterus was now de6nuei> tense 
and ciuile tender A surgical consultant after a 
careful survey stated that he could not make a 
definite diagnosis but in view of the blood count 
and the negative unne findings considered ap 
pendicitis <1 strong probabiUtv 

An obstetrical consultant about the same time 
however made a probable diagnosis of accidental 
hsmorrhage of the concealed vanetv basing this 
diagnosis on the generalized tenderness of (he 
uterus Its increased tension and the absence of a 
fetal heart 

The patient was now \er> pale with a red cell 
count of 3000000 hxmoglobm 65 per cent The 
surgical consultant again examined thecase and stated 
that In view of the marked uterine tension tender 
ness and apparent fetal d«atb with a definite 
ansmia mtra uterine difficulty was the most prob 
able diagnosis 

In the nest few hours additional Iaborator> work 
was done which resulted in the definite ruling out 
of pvelitis and made the diagno is rest between 
accidental hemorrhage and acute appendicitis 

\ third consultant was now caUed in After a 
most careful examination and consideration of all 
the facts he expressed the following opinion While 
manv of the sign are not clear I con idcr this a 
case of accidental hemorrhage Appendicitis cannot 
however be ruled out definitely until the abdomen 
IS opened I advise immediate exploration 

As the patients condition was growing worse 
she was prepared for operation which was peifotmcrl 
during the evening of her second day in the hospital 
During this time no nausea or vomiting had been 
present 

Operalton An ample right rectus tnasion was 
used The uterus was a little mottled in appearance 
but clearly did not contain much if any free Uood 
It was protected with lap sponges and the region 
of the appendix care[ull> approached Some flakes 


of fibrin and marked congestion and cedema were 
noticed Exploration went no further for the tune 
being The uterus was quicklv emptied through 
(he classical incision and a Imng baby extracted 
which appeared toxic however was difficult to 
resuscitate and died a few hours later The incision 
was closed in three lajers bv continuous sutures 
^\lth the uterine wound well protected the ap 
pendicular region was again approached and a 
pool of foul >ellow pus welled forth A long thick 
gangrenous appendix with a large perforation at us 
base was next brought into view It was removed 
and the stump purse stringed with some difficult) 
because of the extensive cedema of the cicutn 
A split rubber lube to the pelvis and a cigarette 
dram to the abscess site were used tor drainage 
and the abdomen closed 
A severe lower abdominal pentomtis developed 
and for the next 4 dajs her condition was serious 
but on the fifth da> a decided improvement tool 
place After this her conv alescencc w as sativfactorv 
the cigarette drain being removed on the tenth di\ 
and the tube progressive!) shortened and final!) 
removed on the twenty second dav Hurt) five 
days following operation she left the hospital with 
the nound complete!)’ healed Tb» lochia was at all 
times normal in quantity and character and appit 
entlv no infection of the uterine wound occurred 
Since operation she has enjoyed excellent healln 
and at this date (January i xpa?) is pregnant 
again being now m her sixth month 


In considenng Iht appendix in women we 
would do weU to remember that in manj 
patients it is a pelvic organ, often in close 
proxtmttv to the right adnexa and therefore 
costly involved if pelv’ic pathologx exists 
The appcndiculo ON anan ligament contains 
lymphatics draining from the right 
and aho in man> cases a small branch of tbt 
ovinan arter> (appendiculo ov anan) Ade 
adual reaction in the appendix has been 
observed, and recentlj certain writers have 
reported the presence of endomefnal w 
plants We can thus readily see that 
be damaged by pelvic pathology, or ^ 
in\ ol\ e the pelvic organs 

Let us attempt to visualize what i» occ 
ring tn the abdomen durmg pregnancy As 
uterus progressiv el> enlarges, it pres es 
the csecum and along with the ap^ndix i ’ 
pushed upward and to the right „ 

turn IS also earned into the upper 
and cannot easil> return Sudden tn 
matton occurring during this time do 
have the aid of the omentum or intes i 
help in the localization of the process ana 
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uterus frequently becomes one of the limiting 
organs, but at the nsk of being itself intimate 
\y in\olved It is onl> b> a realization of 
these factors and of the pathological changes 
next to be discussed that the rationale for the 
treatment of acute attacks of appendicitis 
occurring in the last tnmester of pregnanej 
can be understood and defended if necei>sar> 
As the pregnane) progre'>ses, the c ccum and 
appendix are subject to increasing pressure, if 
free and marked tractionif adhesionsarcprcs 
ent, so that existing kinks ire made worse and 
bands further tightened It is thus eas> to 
see how intestinal emptxing is interfered with 
and old lesions irritated and aclix aled 
If an attack should occur particular!) m 
the late months, it is likcl) to be rapid and 
xarulent in its course The congestion and 
numerous large xessels present probabl) 
largcl) explain this so that onl) a compara 
tixel) short time elapses before perforation 
occurs in the great majorit) of cases Locah 
zatwn of t^c process is poor or docs not take 
plarik^t/^ There is no omentum and little 
if an> small intestine to wall off themflam 
mation and the lateral uterine wall is dircctl) 
mx oh ed A marked reaction occurs resulting 
m an injected and sometimes ccdemalous 
metritis Contractions of the uterus follow m 
nearly all cases and markcdl) aggravate the 
inflammation and aid the spreading of pus, 
which easil) finds its wa) to the upper ab 
domen 

When an abscess is present, the uterus is 
often part of its limiting wall and a sudden 
emptying of the uterine contents is hkel) to 
tear open the abscess and allow the pus to 
flow freely where it will A few cases have 
been reported m which an appendicular 
abscess has burrowed and ruptured into the 
uterus, vagina, bladder, or rectum In most 
cases, however, the tendenc) to spread is in 
the direction of the upper abdomen 

So that It can be stated that the problem 
IS more difficult and complex than that en 
countered in the non pregnant woman 

FREQUENCX 

Primary acute appendicitis does not occur 
more frequentl) in the pregnant than in the 
non pregnant woman and the cases reported 


of this t)'pc arc few Case 5 does fall in this 
classification There is no doubt, however, 
that pregnanc) reacts unfavorabl) if the 
appendix has been the scat of previous 
trouble and aggravates the condition to a 
marked extent Women in the earl) months 
of pregnane) often complain of such a 
number and \ancl) of troubles that there is 
a general tcndcnc) to gloss over and ignore 
man) of them It is now becoming realized 
that man) of the digestive s)mptoms and 
much of the abdominal pam and discomfort 
are undoubtediv due to the appendix 

Findlev, m 1912 reported 15 cases of 
appendicitis complicating pregnanc) in which 
14 had suffered from previous attacks He 
further stated that at least 70 ptr cent of 
those women who have had appendicitis 
prior to gestation will sufTcr more or less 
from this cause during a subsequent preg 
nanc) Fclkncr some time ago made a 
report concerning observations on 3,800 
cases of pregnanc) He stated that a return of 
appendicitis was observed to take place in all 
the cases in which it was prcvaousl) known 
to have cxislccl, with but one exception 
It can be safely stated that pregnanc) and a 
prcMOUsl) diseased appendix are not com- 
patible 

This complication occurs most frcquentlx 
between the third and SLXth months less 
frequently in the first three and onl\ rarel> 
in the last trimester Donahue dcfiniteU 
states that 80 per cent of all cases occur in 
the first 6 months 

In considenng the puerperium, we find 
that no figures arc available It is eas) to 
understand however, how often this condition 
might be present and )et be overlooked It 
would be well to bear in mind that not all 
temperature, pain, tenderness, and ngiditv 
at this time are due to puerperal infection 
The appendLx should be investigated as well 
as our attention directed to the possibilit) 
of other disease, such as degenerating fibroids, 
a twist«i o\ anan cyst, etc 

It occurs with equal frequenc) at all ages 
dunng the childbearing penod It is found 
m multiple as well as single pregnancies 
also with extra uterine as well as mtrauter 
me gestations While accurate figures are 
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difficult to obtain the best available shovv 
that of all women having acute appendiatis 
about 2 per cent of them are pregnant 

tXIOLOOY 

Attacks of primary acute inflainmalion 
during pregnanc> are occasionally seen, but 
ihpv are ccrtainlv not more frequent than at 
any other time or condition of life If a 
careful history is taken practically every 
case will present evndence of previous trouble 
in the appendix with a resulting exacerbation 
if a pregnanev supervenes 

The organisms usually encountered are the 
streptococcus staphlococcus colon bacillus 
and sometimes the Welch bacillus Fhev 
play the same part here as in appendicitis 
at other times 

All pathological types are found the most 
frequent being the catarrhal suppurative 
ulcerative gangrenous and perforative The 
latter is at once followed bv pentomtis and 
other complications 

SVMPTOMATOLOGV 

The symptoms of appendicitis are so well 
known that Utile time will be devoted to 
them It would be well to point out however 
that, while quite typical in early pregnancy 
they are likely to be obscure misleading or 
masked in the later months Abdominal 
pam nausea vomiting and a late nse in 
temperature occur as might be expected and 
sometimes a marked irritability of the 
bladder and rectum is present The sy mptoms 
are those we assoaate ivith appendicitis 
but often atypical and difficult to chat and 
interpret 

DIAGSOSIS 

As a rule diagnosis is easv in the early 
months but becomes increasingly difficult 
as term approaches In the last few months 
it is always troublesome is practically im 
possible during labor and is also likely to be 
difficult in the puerpermm 

A rather common mistake is to confuse 
an early right sided ectopic gestation with 
appendiatis, or v ice v ersa This occurred m 
Case 6 Happily as operation is usually 
required in ather case, the consequences are 


not bkely to be serious, if the procedure is 
not too long delayed 

Another mistake at any period of gestation 
IS to consider the attack one of pvehtu 
The result may be disastrous The opposite 
rmstakc with the removal of a normal ap 
pendix is certainly the preferable of the 
two 

A most confusing factor will now be 
mentioned Soon after the onset of an 


attack the sensitive uterus frequently re 
spends to the irritation produced by neighbor 
ing inflammation by commencing to con 
tract The result of these contractions is to 
cause the attendant to consider the patient m 
labor and much valuable time may be lost 
before it becomes evadent that all is not well 
Even vomiting and a nse of tempcratuiemiy 
not appear particularly significant at this 
time This largelv explains why an attack 
commencing during labor is practically never 
recognized 

In attempting to make a diagnosis every 
aid should be cmploved and of these the 
most important is a history of previous at 
tacks In View of the rarity of primary 
acute appendicitis during pregnancy this 
cannot be emphasired too strongly If 
then Consider carefully the symptoms alo 
whatever physical signs are present, and 
supplement this by a pelvic touch and urine 
examination, we have done about all that is 


pos ible 

Much of the aid usually obtained ^ 
blood count is unavailable because of the 
leucocyto*is which normally exists dunno 
pregnancy If the count is well above 12,0^ 
however and the polymorphonuclear ratio 
is markedly increased we hav e something 0 
definite diagnostic value , 

The last important point is to exdude s 
far as possible other sources of trouble 

The following condiUons are the ones 
most frequently to be considered in ,f 
a dilterwllal diagnons (i) 
disease, (2) right sided ectopic y, 

(3) right sided pyebtis or renal 001^, i 
ovanan cyst with a pea‘ci > ' , 

degenerating fibroid tumors 
obstruction, and more rarely, (// 
ulitis and (8) mesenteric thrombosis 
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rROGNOSIS 

Acute ippendicitxs has a higher morbidity 
and a greater mortahtj m the presence oi a 
pregnancy than at other times, the prognosis 
largely depending on the rapidity with which 
a diagnosis is made and operation performed 
As Babler has so aptl> stated, “ The mortalilN 
of appendicitis complicating pregnancy is the 
mortality of dela> ” The mortaht> at any 
period of pregnancy is practicallj ml if 
operation is performed upon an unruplured 
appendix, but, once perforation has taken 
place, it is about 40 per cent for the first 6 
months and m the neighborhood of 60 per 
cent for the last 3 If abortion should occur 
the rate will be at least 10 per cent higher 
in each instance Fairbairn quoted a senes of 
74 perforated cases, with 50 deaths, under 
\arious methods of treatment Schmidt rc 
ported 486 perforated cases with a mortaliu 
rate of 50 per cent So that w e are undoubted 
1> dealing with one of the most dangerous 
complications of pregnancy 
When we consider the fetus it is evident 
that if an early operation is done, abortion 
will seldom take place In the g cases pre 
Mously reported this occurred m only one 
instance, and Myers sometime ago also 
reported 17 cases ivithout disturbance of the 
ovum Other wnters have reported numer 
ous similar instances Once perforation is 
present, however, about 40 per cent of the 
pregnancies in the first 6 months will be 
lost, and the outlook is much darker in the 
last trimester Perforation during the latter 
period will give a premature labor ratio of 
at least 90 per cent, only a rare case going to 
term if the mother is fortunate enough to 
survi\e The writer believes that this last 
point IS important to bear in imnd, for he 
bases the treatment of these late perfor 
ated casea very largely on the fact that the 
woman will rmscarry if the child is left m 
the uterus 

PROPHYLAXIS 

Before taking up the most interesting 
phase of this subject, namely treatment, let 
us stop for a moment to consider if anything 
can be done to present the occurrence of 
this serious complication of pregnancy It is 


with this m mind that the following recom- 
mendations are made 

1 The routine remosal of the appendix, 
c\en when it appears normal, should be done 
during laparotomies performed for other 
conditions, wheneser it is safe and practical 
to do so 

2 If a married woman has a diseased 
appenduc, the offending organ should be 
removed before she becomes pregnant 

3 A pregnant woman with a history of 
previous trouble m the appendux should have 
appendectomy performed at the first appear- 
ance of symptomatology The attending 
obstetrician during this period of observation 
should be ever on his guard m expectation of 
an acute attack 

tre miENT 

Although the treatment is always surgical 
It differs markedly during various periods of 
gestation, so that it is best to consider each 
of these penods scparatclv 

Treatment dnnn^ the first stx months The 
operative procedure here docs not differ 
essentially from that employed when a preg 
nancy is not present, as the uterus is not yet 
of sulBacnt size to interfere with access and 
drainage Careful handling of the uterus is 
necessary and the modern tendency to av oid 
drainage w henev cr possible is highly desirable 
Following operation, the patient should be 
deeply morphinized for sev oral day s A right 
rectus incision gives good access, and the 
appendix should alw ays be remov ed if prac- 
ticable If the condition of the patient is 
poor, drainage of an abscess if present mav 
be all that can be done at the time, and, in 
such an instance, a secondary operation for 
the removal of the appendix may be neces- 
sary later This should be postponed until 
considerable time has elapsed following de 
hv ery unless marked symptoms compel earlier 
mttrv ention 

Treatment during the seventh month At 
this period the conditions encountered deter- 
mine the treatment to be used, and the 
judgment of the operator is all important 
The size of the uterus, the position and 
accessibility of the appendix, the amount of 
pathology, must singly and collectively be 
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considered As a rule the treatment k Mini 
Ur to the one just outlined although m 
certain cases because of the aforementioned 
conditions the procedure must he that re 
ser\ td for the last 2 months 
Trealment during the eighth and mnth 
monlits Lntil now the question has been 
largel> a surgical one but at this time the 
obstetrical management of the rase confronts 
us and seseral problems arise Ihe most 
important of these will be brieflv discussed 
I Should the pregnancy be terminated or 
left undisturbed’ In discussing this problem 
it k well to recall that perforation and some 
degree of peritonitis ate likels to be present 
when the abdomen is opened If this is forlu 
natelynotso onlj one procedurcis warranted 
namely to remo\ e the appendix quickl> and 
least the pregnanc> alone In this tvpe of 
case if premature labor ensues no harm will 
result pro\ided the abdomen has been secure 
Iv closed With perforation and peniomUs 
present however the pregnancy can rarel> be 
biv ed and labor w ill follow operation withm a 
few dajs wnth disastrous results Ncwlv 


a shocking bloody operation which must at 
once be followed bv an abdominal one, 
cither alone being considered sufficient!) 
sea ere for a patient to withstand Accouche 
ment force has the same objection to a more 
marked degree and is now considered an 
obsolete procedure The induction of labor 
b> any method would not be indicated a> 
this would mean more or less delay which 1 
nc\er permissible 

It IS evident that none of the aforemen 
tioned methods can be used and that delivery 
must be accomplished from abov e 

3 W hat ty pcs of operation are a\ ailable 
to open the uterus and what are the in 
dications for each? If a marked peritonitis 
IS present, with extensive mvolvement of the 
uterine wall a rapid Porro operation is the 
safest procedure offering the best chance 
for free drainage, the complete removal of 
infected tissue and ultimate hope of rtcovery 

The two flap low section must be con 
sidered whenever the uterine wall is involved 
provided the involvement is not too extensive 
and other conditions ate suitable for Us use 


formed adhesions will be lorn ilrains dis Unloriunaicly this is not often the case as 
placed pus widelv spread and a sick patient there has seldom been sufficient labor W 
further exhdu ted It would be well to bear in thm out the lower uterine segment and draw 
mmd also that the babv is toxic and if deliv up the bladder This method ranks nett to 
ered at the lime of operation is spared further the Porro operation for safety whenever U 
toxjcmia and the punishment of labor can be properly performed 

The ansvv er to this first question is that in The classical section because of its sun 
the presence of perforation the uterus should phatv i> the method but adapted to most 
be emptied at the time of operation in the cases and unless performed m the presence 
interest of both mother and child of severe infection, will yield good results 

2 If termination of the pregnancy is Whenever this procedure is used it is aa 
decided upon should U be done from above or visablt to close ^he uterus m layers ^^d 
below? 1 his question concerning the rclativ e pcntoncahze the incision as much as possible 
merits of supravaginal versus infravagmal The writer sUt,gests the follownng pw 
delu cry IS not a difficult one Three methods cedure at time of operation 
to accomplish the latter are available The abdomen should be opened b) ^ 
namelv, vaginal cxsarian section accouche liberal incision and unless deiinite evidence 
ment force and induction of labor by the use of the trouble is apparent the ‘ 

of bags, bougies etc It is generally conceded site should be carefully approached dun o 
today that vaginal cTsarean section should which time the uterus is protected by WP 
seldom be done after the commencement ot sponges If an inflamed but as yet 
the eighth month for the technical difii tured organ is encountered, it should ' 
cuUies are too great and the baby almost removed and the abdomen securely 
always is lost The most important objection At the first appearance of peritoneal 
to this procedure in the present iiktance ment however further exploration s 
however, is based on the fact that it inflicts at once be stopped and the diseased 
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carefuU> isolated \\ith ‘Sponges, the opera 
tor’s gloves changed, and all made rtadj to 
empt> the uterus II the peritonitis is 
extensive, with marked involvement ol the 
uterine wall, the Porro operation should be 
performed If the infection is less severe 
the low CTsarean section is indicated pro 
\adcd other conditions permit In the other 
cases, in which only slight uterine v\ ill 
involvement exists, or is entirelv absent the 
classical operation should be done 

Following deliver) the uterus, if it has not 
been removed should be again protected 
and the appendix dealt with The operation 
should be a rapid one ind e\ er) cfTort made 
to avoid the spreading of infection as these 
two factors pla) an important role m the 
prognosis 

When drainage is ncccssar) , it is essential 
that it be thorough As a rule it is better 
not to use the abdominal incision for this, 
purpose but to cmplo) a stab wound in the 
right flank Vaginal drainage is \cr> satis 
factor) , particuhrl) in conjunction wath the 
above and should al\\a>s be used after a 
Porro operation 

Treatment during labor The possibilil) 
that It ma> become necessar) to trcit this 
condition at this time, is slight because the 
diagnosis is made with difficult) and in but 
few cases, so that little space will be devoted 
to treatment during labor Treatment is 
essentially the same as that just outlined 
for the hst dimester If however exam 
ination shows delivery to be imminent, the 
birth must of necessit) be from below 
Following this we should not dela) m per 
forrmng a laparotom) , bearing in mind that 
the violent excursions of the uterus in all 
probabdit) have caused the infecbon to 
become widespread 

Trcalment during the puerpertum \p 
pendiatis in the puerperium ftequenll) is 
not diagnosed, but whenever operation is 
done, the technique of appendectomy as 
performed at other times is used The 
writer believes that the following case is a 
good illustration 

M L age 38 11, entered tlie Methodist Episcopal 
Hospital February 5 1927 Her history was 

negative except for occasional nausea and belching 


of gas without ’ipparent cause After an uneventful 
confinement she was returned to bed m good 
condition The day following delivery she vomited 
several times and complained of consulerabtc 
abdominal pam which became worse during the 
next 5 days and was fairly well localized m the 
right lower quadrant Because of the presence of 
pus cells in the urine and some tenderness along the 
course of the ureter the patient was treated for 
pvelitts During this 5 day period the Icucocvtes 
remained at i 000 with 83 per cent polymotpho 
nucicars A consultation was held at Inc end of the 
fifth day as the patient was getting worse This 
disclosed the presence of an indefinite mass near 
Mcliurncv s point and because of this and an 
increase of leucocytes to 16600, polvmorpho 
nucicars 80 per cent a final diagnosis of acute 
appendicitis was made Immediate operation re 
veafetf a large abscess and a gangrenous ruptured 
appendix with a hole at its base \ftcr the appendix 
was removed, the abdomen was freeU ilrained 
The patient did well for 3 days when she died 
suildcnlv of a pulmonary embolus 

coin UCMIOSS 

Complications occur to an extent which 
might be expected, but thev arc not more 
varied or more severe than those found after 
other cases of appendiatis One exception 
to this, however, is that the incidence of 
pcKic phlebitis is much increased The cause 
of death in Caie jo was an embolus probabl) 
originating from a pelvic phlebitis 

CONCLUSIONS 

1 No reliable statistics are available to 
indicate how frequently appendicitis com 
plicatcs pregnanc) It is known however, 
that about 2 per cent of women with acute 
appendicitis are pregnant 

2 About 80 per cent of the cases occur in 
the first 6 months, the disease being com 
paratively rare in the last dimester It 
undoubtedly is more common in the puer 
penum than is generalU supposed, but is 
frequently overlooked at this time 

3 Pregnancy reacts unfav orably on a 
diseased appendix It alwa)s aggravates the 
existing pathology and is likely to precipitate 
an acute attack at any time Primary attacks 
dunng pregnancy are quite rare 

4 The disease runs a rapid course, and 
perforation and pentomtis ma\ be present 
m a few hours 1 his is especially true in the 
late months of pregnancy 



628 


SURGERY, GYNECOLOGY AND OBSTETRICS 


j The diagnosis becomes increasiDglv dif 
ficuU after the sixth month, this being espe 
cially true if uterine contractions are present 
The Ieucoc> tc count does not furnish much aid 
because of the leucocj tosis normally existing 
during pregnanc> In case of doubt opera 
tion should be performed 

6 The maternal prognosis is good if an 
earlj operation is performed but following 
perforation a mortahtj rate of 50 per cent is 
to be expected In simple cases there is 
little danger of abortion but if perforation is 
present the uterus will empty itself in at 
least 50 per cent of the cases The more 
advanced the pregnanev the greater is the 
danger to mother and child 

7 Whenev er possible the appendix should 
be removed during laparotomies performed 
lor other conditions W hen the organ is 
known to be diseased it should be removed 
before pregnancy occurs and if a pregnanej 
IS already present at the first jippearance of 
symptoms 

8 It IS in the last dimester that several 
important problems have to be dealt with, 
and It IS in order to meet these that exsarean 
section followed by appendectomy is ad 
vocated as the procedure which will give the 
best results 

9 The method tc employ in empty ing the 
uterus depends on the extent to which the 


uterine wall is involved m the mfeebous 
process When this is slight, the classical 
operation is indicated, but, if severe a 
choice must be made between a low section 
or the Porro operation 
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DIVERTICULUM OF THE URINARY BLADDER 

nA\\l\riIIDS PUGH, BS MD Nrw \0Rk 


D iverticula of thebiaddcrh-w dong 

been recognized at autopsj , ns shown 
in the wntings of Albucasis { 1 ) in the 
ele\enth centur>, of Bhsius (3) in 1677, and 
particulnrlj of jMorgngni in 1769 The 'cr> 
early writers designate them not as di\crtic 
ula but as supernumerirj bladders This is 
noted in the writings of Brussiere, who men 
tions examples of double and triple bladder 
Lambratti Fannoni, and Malgetti allude to n 
four sac bladder We belie\e Morgagni (21) 
was the first one to place duerticula on an 
anatomicopathological basis and to designate 
them dnerticula Herbst (ii) and others 
credit this earlj work to Hcister 
While the his>tor> of dixctticula is a fairly 
long one from the archixes of the pathologist, 
as a clinical entitv it is reallj \cr> brief In 
fact one maj unquestionably say that before 
the introduction of the cjstoscope b> Isitze 
their recognition was rare In fact the> were 
detected onl> when of such size as to project 
above the pubis This also was mObtl> guess 
work More often it was an acadental find 
mg at operation, or found in the sanctum of 
the pathologist 

Durrieux (9) in igoi was able to collect but 
194 cases in the literature, and many of these 
were autopsy reports Hjman (15) states 
that m the American literature there were 
only about 6 cases reported up to 1906 
Young (26) in 1906 found 5 cases in the 
worlds literature in which the sac had been 
excised In 1912 Lerche (19) noted records 
of 14 cases of excision and lus own made 15 
The introduction of c>stography in this pen 
od led to the recognition of manj more cases 
It was, however, the idea of contrast (^stog 
raphj as advanced by Hinman in 1919 that 
gave the greatest impetus to the stud> of 
diverticula Our own interest in this subject 
dates back about 25 years At that time 
while m charge of the autopsy work of a large 
hospital we noted vesical pouches in 5 to 7 
per cent of our material In this senes most of 
our subjects were bodies advanced in jears 


This being so wc thought that age might be 
an etiological factor This opinion wc have 
subsequently modified 

In a previous contnbution we have divided 
the history of ureteral stone into definite eras 
and this is a great aid in study We shall 
therefore follow with diverticula of the blad- 
der the suggestions of Durneux who divides 
them into four eras (i) the penod of patho- 
genesis suggested by the wntings of Morgagni 
and Houstet, (2) the stage of clinical studj , 
covered b> the work of Chopart, Civiali and 
Fallm, (3) the histological era and the forma- 
tion of carl> theories regarding the presence 
or absence of bladder muscle, (4) the penod of 
c>sloscop> and surgical treatment, covenng 
the epoch making contnbutions of Czernj 
and Nitzc 

Much interesting slud> of this subject has 
been earned out b> Blum (4) of Vienna, 
Durneux of Pans, and still more recently m 
the excellent work of Mano Negn (22), one 
of the most progressive members of the mod 
ern French school of urology The mvestiga 
tion of vesical diverticula and the solution of 
the problem is how ev er fast becoming another 
diadem in the crown of those indefatigable 
spmts, the Amencan urological surgeons Tlus 
IS well shown m the splendid contnbutions of 
Herbst, Hinman, Hyman, Watson (25) and 
Rose (24) 

ETiOLoev 

Just what IS a bladder div erticulum’ In our 
own introduction to the subject almost 30 
years ago, we heard the late Dr Forbes speak 
of those herniated spots m the bladder some 
times called diverticula Is this the correct 
solution of the problem of etiology ^ Much of 
the early work in this line was earned out by 
the German School, more particularly Eng- 
hsch, Pagenstecher, and Wagner These 
wnters claimed that there were two types of 
diverticula, the congenital and the acquired 
It was thought that the congenital diverticula 
contained all the layers of the true bladder 
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The acquired it was said was composed of a 
wall of fibrous tissue and epiihthum This 
reasoning has not withstood attack While 
these two t>pes undoubtedly do occur» they 
are now 1 nown as true and false respectueK 

Before mentioning briefly our own views we 
shall note the opinions held by prominent 
vn\ estigalors 

Ans^uetz (2) behcaes that there is a con 
gemtal weakening of the bladder and that the 
diverticula are of the pulsion ly^ie Cabot (6) 
bchcacs them to be pouches of congenital 
origin Daa and Martin (8) are of the opinion 
that w e haa e an embry ological defect in the 
bladder plus an obstruction at the aesical 
neck Lnglisch (loj mentions true and false 
diaerlicula the true coa enng all the coats the 
false being limited to the mucous membrane 
Out own studus ate quite in accord wath this 
finding and w e behea e false diverticula are by 
far more common 

Hinman (14I belicaes that there is a condi 
tion in the bladder conducise to diaerlicula 
and that the weakened spot responds to the 
increased tension caused by obstruction 
Lennander (18) cites a bladder diverticulum in 
a child ol 21 months apparently caused by an 
obstruction of a marked phimosis Lutz (jo) 
behea cs that diaerlicula are of the pulsion 
tape and onlv the predisposition is congenital 
Rose (•’4) m his recent studies behea cs that all 
diaerlicula are congenital to the extent that 
an unprotected or direct loose fibrous tissue 
pathway must exist through the bladder avail 
before hermation takes place Watson (75) in 
his excellent studies has shown that there is a 
definite dea elopmental basis for thosediaerlic 
ula in the region of the trigone 

In our ow n studies of oa er 50 cases w e have 
been greatlv impres ed bv the fact that in 
every instance m which a real diverticulum 
w as found there has been a urethral or a csical 
obstruction of more or less degree oxer a 
period of a ears It is claimed by some that 
this merely draws our attention to the sacs 
This is certainly bv no means true for the 
reason that diverticulitis is a sufficient cause 
of real symptoms 

We have seen diverticula occurring m 
almost every part of the bladder in autopsy 
material and in the dime These speamens 


all presented a distinct defect in the bladder 
wall through which a hermation, madent to 
increased intravesical or extraaesical tension 
had taken place 


An examination of the records of a large 
number of hospitals show s a wide a anation in 
the inadcnce of bladder diverticula 
In one series there is a record of 2 per cent of 
diverticula noted in the cystoscopic reports 
Another dime reports $ per cent and a service 
of considerable size reports about of i 
per cent In our ow n observations the clinical 
and postmortem records seem to agree quite 
well, namely, a percentage of from 5 to 7 
Inquiries at the large gy necological clinics in 
which considerable cystoscopy is said to be 
done show that dia erticula are seldom seen 
We cannot refrain from saying that we be 
heae most of the statistics as related to the 
female are incorrect Our reason for doubting 
these gynecological observations is that ne 
have seen it many times m the female In 
addition to this we have repeatedly seen them 
passed bv in the women’s dimes About j’* 
per cent occur m the female Madder 
Of all bladder diverticula, Judd and Scholl 
(17) report 133 cases treated surgically m m 
veats Hyman (16) in 1923 estimated that 
about 600 cases had been treated to that date 
In examimng many cystoscopic reports the 
following is noted a bladder pouch m which 
a ureteral catheter has been coiled These 
pouches are not called diverticula, but often 
are all one hears of what is really a large 
diverticulum Indeed many diverticula are 
called cellules bv the observer and labeled as 
such . 

Hyman m his search of the bterature founa 
that of 600 reported cases about 30 were m 
duidren under 10 years of age We tov e 
I case m a hoy of 5 years who was also sun 
mg from spina bifida Hinman reports r ca 
m a child under 10 years In Fisher s sene? 

48 cases, 6 were in children 2 of who® 
cured by operation One was a ^Id 0 
months In the cases compiled by Engus 
1907, 17 1 m all, 22 were under 10 5^^^. 
youngest being 8 days One case has 
reported in a fetus It is interesting 0 
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that some of the cases of \er> >oung patients 
^\ere used to substantiate the congenital 
ongm of di\ erticula 

In the records of 100 cases, 50 of ^^hlch arc 
our own, the following ages were noted 

Cksc« 

Under 10 S 

10 — 20 I 

20—30 6 

30—40 >1 

4'>— so 

50 — 60 4 * 

60 — 70 * 

70—90 * 

The noteworthy fact about this table is 
that there seems a greater inadencc between 
40 and 50 than is generally recorded 
In regard to sex, the observation of Rose, of 
fixation at the tngone in male and female 
bladders, is a defimte factor in explaining a 
relatixely greater frequency of dix erticula in 
the female 

LOCATION 


SXMPTOMS 

symptomatology is a xcr> bnef chapter in 
the study of bladder dixcrticuh Wc do not 
mean that this condition is not productive of 
symptoms, but that it is lacking in clnrac- 
tcnstic features 

Sooner or later all types of the condition 
produce symptoms and it is often the asso 
ciated diverticulitis and pendiverticuhtis 
which IS responsible for this Ihc double 
voiding, in wluch the patient apparently 
cmpti^ the bladder and the desire is apparent 
again m a few moments, is the nearest to a 
typical symptom 

Another but by no means common assertion 
IS that the patient feels a ball which seems to 
rise and fall in the pelvis 

Wc hear h'cmatuna at times spoken of m 
conjunction wath this disease When bleeding 
occurs we believe it is due to trauma, stone, 
tumor, or tuberculosis and is not caused by 
the sac proper 


The vast majority of bladder diverticula, 
in fact we may say 70 to 80 per cent, arc 
located near the ureteral openings Wc have, 
however, seen them in all parts of the bladder 
except the tngone It has been said by some 
that diverticula located high up dram better 
and are more susceptible to treatment This is 
very doubtful, as there docs not seem tobe any 
contractile power in these sacs which by the 
weight of their contents bar drainage Infectiv c 
and calculous formation seems to occur just as 
frequently when the sac is located in the dome 
as when it is on a lower plane 
Practically all diverticula are infected to a 
greater or less extent due to the presence of 
ammonia sphtting bacteria 


Siaglt 

Right wall — ureteral 
Right wall — lateral 
Left wal] — ureteral 
Left wall — lugh 
Base 
Dome 


Ikluluple 

Bilateral ureteral 
Bilateral lateral 
Double base 

Right ureteral and left lateral 
Five or more sacs 


Cun 

33 

2 t 

It 

9 



DI \Gsosrs 

The diagnosis of bladder diverticula as a 
rule can be made by means of a careful 
cystoscopic examination There arc, how 
ever, some cases which will escape the eye of 
the most painstaking observer The cysto 
scope, while it gives us the location of the sac, 
docs not distinguish retention and non 
retention types In the presence of masses it 
may also be unreliable, the same may be said 
of prostatic hypertrophy 

Cystography gives us the most exact diag- 
nosis possible In simple cystography, as 
usually practiced, a 1 2 per cent sodium iodide 
solution IS used This salt how ever seems to 
be quite irritating and many are unable to 
retain it Of late wc have been using a 5 per 
cent solution of neosilvol which is much less 
imtating to the vesical mucosa There seems 
to be an impression that simple cystography 
gives us an exact idea of the position, size, 
and contour of the diverticular sac This is 
not quite true In many cases upon opemng 
the bladder area we find a much greater sac 
than we had reason to anliapate Simple 
cystography apparently was first practiced by 
Lerche of Minnesota in 1912 Lateral cysto 
grams give a better impression ofthedivertic- 
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ula on any particular side The contrast 
between an antcropostenor picture and a 
lateral is often quite striking We r^et to 
sa) that our oun lateral pictures ha\e not 
been \er)' successful 

PROGNOSIS 

The outlook for these cases, treated sur 
gically IS good We use this eTprcbsion 
advisedly The prognosis of the non retention 
type IS naturally better than that of the 
retention When the sacs are not o\er 2 or 
3 in number and are fairly regular in outline 
the outlook IS good When the diverticula 
become numerous the possibilities of a cure 
areremotc Hoivever %\hen completerecovery 
is. not obtainable in practically all cases 
alleviation can be expected The presence of 
a marked peridiverticulitis lessens the pa 
ticnt s chances greatly 

Again we must allude to renal drainage as 
with extensive kidney disease the prognosis is 
grave indeed 


TREATMENT 

The means advocated for the relief of blad 
der diverticula may be palliative or radical 
In this connection it is distinctly to be under 
Stood that these are both operative surgical 
procedures Distinctly conserv ativ e nonopera 
live procedures accomplish nothing and must 
be disregarded 

One of the early operations namdy that of 
Pousson in which the diverticulum is merely 
sutured is now an unsuigicaJ procedure 

In many of these a preliminary treatment 
similar to that for prostatectomy must be 
earned out The hrst radical operation for 
bladder div erticulum w as practiced by Czerny 
(7) m 1896 The pnncipal methods of radical 
treatment at present are the intravesical re 
moval of \oung and the combined intravesi 
cal and extrav eszcal techmque of Lower It is 
our purpose m this paper to draw attention to 
all of the methods employed particularly 
those less radical in form In this connection 
we have been quite successful with the tech 
nique suggested by J S Read {33) We 
believe those measures will be mu^ more 
extensively practiced when they are more 
widely known Since many of these cases 


present a definite unnary obstruebon, we 
must emphasize that this feature receives 
appropriate treatment before the diverticulam 
IS considered The preliminary case reports 
cover the forms of treatment usually mdi 
cated, from the extreme radical to the pallia 
tive form of procedure 


Case r (Ftg r ) J L D age 5? white mar 
ned was found to have large and small muiiiplt 
diverticula 0! long duration mth pendiverticuliiis 
and a median bar 

This {>aUent was operated upon in a nearb> alv 
for a prostattc hypertrophy j years ago At tht 
lime he was regarded as a poor surgical nsl AUa 
stage prostatectomy was done under local anars 
thfcua In spile of all precautions the patieot sts 
m a state of severe shock after both stages Tie 
suprapubic incision remained open for r years 
The patient is a rather fraiJ looking man ^ho 
corapJains of frequency half hourly dunag tie Af 
and hourly at night The amount of unae voided 
vanes considerably Unne is distinctly ammowscaJ 
and very foul A residual of 10 ounces is noted 
Cysto urethroscopy (Fig i) shows a veiy promi 
oeni median bar In the vicimty of each uretersi 
onfice there are several openings of diverticua 
varying in sue Over the dome and posterior aspect 
of the bladder sev eral onfices are seen m ell about 
15 Through the cystoscope flaky pus could be leen 
emerging from several of the opening la view cl 
the general condition certainly no radical operatioo 
was permissible , 

Treatment The patient was placed at rest » cw 
for a couple of days hi* bladder being irrigated aigif 
and morning with a t to s 000 acriflavine sohitwa 
V\e had found this solution quite valuable id this 
class of cases On the third day the patient waj 
given a sacral injection of yo cubic centimeters os 
I per cent novocain Verybberal sections «ere tnen 
removed from the bladder neck by mcansofa 
punch In spite of the utmost care conaiderah 
shock follow ed this minor procedure , 

Following the operation the patient , 

very great relief While there i> slight cloudiness 
the unne still present he has no urgency 0 
quency The patient voids every shoursour^ 
day and once at night Ife has aLo iTJioed p 
jn weight and strength Thi case 
improv'ement incident to removal of the 
obstruction , 

Cases AMD white married age to ««'oud 
to have bladder diverticula with great nypei P 
of the interureteral bar , , w 

The patient is a fairly weU v-Ss 

decidedly lacking m stamina It aPPfff, Supposed 
operated upon about a year ago 
prostaUc hypertrophy Fjom the re^ts 'E ^^,^5 
the gland was of the small fibrous t> pe 
that pnor to his operation his chief ^,^,5 

quency and ur^,ency v condition "h'eh ® P' 
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\Uhough he seems rtluclinl nbout admiltjni. it 
there IS quite a lilUc dnbbhnc Ihc unne is notn 
cioudi and contains considerable pus I xammition 
shows about 4 ounces rcsidunl unne 

Csstoscopic examination shows 1 bladder some 
what trabeculated with a quite large ilixcrticuhr 
orifice Just external to each ureteral orifice The 
vesical orifice looVs quite good The intcrurctcral 
bar however shows marked h>pcrtroph\ the bar 
seems to divide the bladder into an antenor and a 
posterior pouch The whole trigone including the 
so called bells muscle is slighth involved m the 
h>pertrophic process 

Cvstogram (Fig 2) One would expect m a ease 
Such as this to find an almost hour glass appearance 
m the film It however shows diverticula in the 
lateral wall as well as in the dome 

Ireatment This patient wanted rthel without 
an operation He was given a caudal anxsthcsia and 
was cvstobcoped A \er> large fulgurating tip (the 
ColUngs instrument) was inserted and a good sized 
section of the mterureteral bar removed \ftcr 
operation it was noted that while the sacs were still 
present there was a marked improvement in the 
drainage Another point is that later pictures 
showed less retention in the pouches In other 
words the> were distinctlj less retentive m Ivpc 
The unne seems almost clear he voids everv three 
hours and once at night The relief m this ease has 
been considerable 

Case 3 CGI white jijearsofagc marrie<l 
native of Aetherlands had a bladder diverticulum 
and a stricture of the urethra 

This man reported complaining that there was at 
times difficult) m voiding Ife also felt a sensation 
as if a ball were moving up and down m his pelvis 

Examination revealed \ stricture of the urethra 
of about 17 I Examination of the bladder showed 
a \ ery w ell congested trigone and a group of cellules 
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ncir tilt right urtltral orilicc Ihcse latter art 
apparentiv quite suptrficnl Near the left ureteral 
orifice there is an opining into which the ureteral 
catheter passes to its full extent The vault of the 
liladdtr is apparentiv normal Lnne from both 
kidntvs appears to be normal \lc were unable to 
feel the ball m the abdomen which the patient com 
plained of However while the sodium iodide was 
being injected for the purpose of making the evsto 
gram the patient stated ne felt the ball increasing 
in sue 

Ihc cvstogram (I ig 3) was made with 12 percent 
sodium iodide with air as the contrast \n examina 
tion of this plate shows quite clearly a verv large 
retention div erticulum on the left side of the bladder 
Treatment I he patient was advi td to have a 
senes of ureteral dilatations until the calibre of the 
urethra admitted the passage of a 32 I catheter 
and then to see that this calibre was maintained 
The dilatations were readily accomplished The 
diverticulum in this ease did not seem to be causing 
any distress other than mental The patient franklv 
came in and stated that the thing was getting on his 
nerve and that he wanted it removed 

Operation Under local anxsthesia the bladder 
was opened and the sac freed from the surrounding 
tissues to which it was adherent by a combined 
intravesical and cxtravesical manipulation The 
sac was then packed with gauze as suggested by 
I ower and removed cxtravcsically Relief is appar 
entl> complete at present 
Case 4 J A Italian married age ^2 
The patient states that he had always been well 
up to about 3 years ago when he began to experience 
slight difficulty in voiding There was also slight 
vesiCal tenesmus and at times the desire to urinate 
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became > en acute \ little Uter he noted that there 
naa les» im(abdit\ but nas told b) hu doctor that 
tbe uruse nas loaded mtb pu^ During the Ia$t )e3r 
he has been bothered great!) uilh nocturta lie was 
operated on o months ago at a large western clinic 
and suprapubic prostatectont) was performed 

Three months after this operation he noted a full 
nc^s in the left side of tbe aWomen with an increase 
in frequence and a terminal hamatuna 

Ezammation by rectum shows large seminal 
sesicles which howeier can be emptied readil) 
The prostatic bed feel normal in size but »s quite 
sensitise 

C)sto-urelhroscopy \ McCarthy instrument 
enters readilj The fundus of the bladder appears 
norma! Upon the superior and lateral aspects of the 
vesica/ neci there are areas of bullous ordema In 
the tngone there is a mass which suggests a senes of 
papillomata Tbi:> area extends well dow-n into the 
prostatic urethra In the lower pro«talic area pus 
can be seen exuding everywhere This mass acts m 
an obstructive manner to the urethral canal Speci 
mens taken from all parts show inflammatory tissue 
only Near the left ureteral onfice there is a cavnty 
which fully admits a large catheter (Fig 4) 

Treatment All attempts to reduce the mass m 
the tngone and pro tate were futile Another open 
mg was made m tbe suprapubic area and the in 
flaramatory mass at the bladder neck thorougWj de 
stroyed bv the actual cautery The onfice of the 
diverticulum at the lelt ureteral opening seemed 
quite large The diverticulum was then drawn into 
the bladder and resected intravesically as advised b> 


Fig 4 Case 4 

\ oung Conv alescence w as fairly good but Ike pa 
tient still complains at times of cloudy unoe Ces 
erallv speaking the end result is good 

Casi a Nlrs t» S age da widow native of 
Poland was admitted to the service October j 
i 9 i 4 complaining of difiiculty in voiding and snpfs 
pubic pain , „ 

The famdy histnrv could not be succe* full' 
elicited Aside from measles during childhood and 
several attacks of tonsillitis thepalient bad alwavi 
been well having bad no children or miscarnages 
The patient denies having had any urinary disea.es 
or infections but admits that she had a 
rhoeal discharge for many v ears which she thoujN 
was only natural The discharge apparentlv cea.w 
about 6 months ago , . 

Present lUness Tor the past 2 } ears 
noticed a gradual diminution in tbe force ot ts 
unnary stream with slowly increasing 
Urination is a very slow and tedious procws i 
patient feels that she is fully able to eDipty'bei® 1 
Her There are at times however sudden spurn 
unne after bladder evacuation has apparently 
completed Mictuntion takes place about e\«y 
hours with apparentlv no urgency or 
the last two months pain has appeared at a P® , 
way between the symphysis pubis 
This pain seems to bear no relation to the u 

Urethral examination show s a sf 
the unnar. meatus which admits ^ r 
slight pressure On attempting to wilhdra 
distinct hang is noted near the cel! 

The unne contains a trace of albumin , >, 

and many pus cells The ^ 

dilated until it would admit a No ' 
cystoscope 
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C>stoscopj The bladder mucosa on Ihc \auU 
and lateral aspects is anxmic The bladder seems to 
dilate VicU hteratly but is contracted in the antero 
posterior dimension The \ auU i^ decidcdK higher 
on the right than on the left The ureteral onticcs 
are normal in appearance apparcntl) on the same 
level but a little farther apart than usual Just to the 
outer side of the uretcrai ondccs there is an opening 
of a duerticulum 

The cystogram (Fig 5) shows the diverticula 
clearlv The duerticulum on the fight is of the 
retention tjpe the left onl> partially so The 
urethral condition responded well to dihtntion and 
the patient seemed rehc\ed of all her sjmptoms 
No change was noted in the sacs, and the patient 
desired no treatment for them 
This case seems to present in a rather sinking 
manner a picture of congenital defect plus unnarv 
obstruction as a cause of bladder diverticulum We 
also feel that intrapelvic pressure has undoubted!) 
played Its part as 11611 

CASfc. 6 J M white male age 52, native of 
Russia had a large right sided duerticulum with a 
small orifice, and a large left diverticulum with a 
large fibrous orifice 

Ihe present complaint was incomplete evacuation 
of the bladder ana burning pam in the penneum 
The family and previous personal history has no 
bearing on the case The patient admits several 
gonorrhoeal infections at from 18 to 26 years 
Fxamination reveals a well marked median bar 
and a diverticular orifice near the last ureteral 
opening That on the right is small while that on the 
left IS quite large Another small orifice is noted low 
down on the left side 

C>stography confirms the findings above noted 
tFig 6) In this case wc resected the median bar 
with a Collmgs electrotome (nothing compares with 
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it for this purpose) *1 hree months Inter the du crtic 
ulum on the right w ns resected 1 he sne on the left 
proved much more entcnsue than it is shown in the 
illustration As it was found to have a hrge fibrous 
rmg wc hoped to nccomplish something by resecting 
U With the nid of the electric scalpel the ring was 
eradicated The pntient has seemed to be quite well 
since his recoverv from the operation 

C\SE 7 MO, white, male, single age at, 
shoned no dnerticuh 

This patient reported complaining of pam in the 
suprapubic area and cloudv unnt, and slated that 
at times the pain ran up toward the right kidne) 
The pain opparcntl) followed the course of the 
ureter 

The cystoscopic examination revealed pus in the 
bladder which evidentl) came from the prostate 
The vault and lateral aspects of the bladder showed 
numerous cellules in the region of the nght ureter 
there appeared to be a narrow mouthed sac On 
attempting to pass a catheter something solid was 
struck, and the catheter passed no farther A cath 
cter was passed into the right ureter and a picture 
taken This suggested possible stone in the divcrtic 
ulum A c> stogram w as then made and this seemed 
to clinch the diagnosis — however at operation the 
bladder was found quite normal and the mass was a 
large calcified area in the tip of the appendix 

SUimARY 

1 From our studies of bladder diverticula 
we feel sure that there are definite cases of 
congenital diverticula 

2 A congenital weak spot exists in the 
bladder in all cases 
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3 Pulsion and pclnc adhesions proMdc 
ihe acti\e means of producing the nclunl sac 

4 Medicinal treatment is of little aalut 

5 Some cases can be cured bj excision 

6 In man) cases cure cannot be cffectctl 
but great relief ma\ be secured bj palliative 
procedures such as those advocated bj Read 
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SACRO-ILIAC SUBTUXATION 

Bvll IIO\T(-0\,M 

S ACRO TLTAC subluxition is -i piinful 
condilion ch'irictenzcd i defimlc 
disphcement of the sacro line joint 
with injury or f'vuU> posture is ctiologicil 
factors Ihc condition is usuilU unilitcnl 
but nn) in\ oU c both joints I hese ciscs arc 
{^uitc common but rircU dngnoacd the com 
plimt usu dl> being mistaken for a contusion 
lumbago or sciatica According to Gold 
thwaite (11) and -Mbec (1) i great majonU of 
all backaches are due to the mechanical dis 
placement of the sacrum and ibum 
The medical profession, as a rule is wocfulU 
negligent upon the subject of backache and 
the patient usuall) rcccues s\mptomatic 
treatment onlx v, ithout the ph\ sician ha\ mg 
a thorough understanding of the undcrl>ing 
pathologt 

The subject is bj no means new It was 
described in 1851 b\ J G Fleming (S’) of 
Glasgow and again b\ E L Bcrthcrand (?) 
in 1857 In 1878 Charles T Poore (20) 
reaiewcd the literature on the diseases of 
the sacro iliac joint He referred to cases 
of relaxation due to the puerperal slate 
and described in detail those cases due to 
injur> 

Hirst (14) states that abnormal relaxation 
ofpeUicjointsisprobabU due to some patho 
logical condition wathin the joint, usuall} an 
inflammator} process or new growth 
Jewett (15) mentions abnormal relaxation 
of the pel\ic joints and gixcs the predisposing 
causes as osteomalacia nekets s>philis, 
tuberculosis, large fetal head, or faulty presen 
tation 

Re}nolds and Newell (21) state that there 
IS occasional!} a pathological mobility in the 
pelvic joints during pregnanc} but gvxes no 
suggestions as to its cause or treatment 
Louis Cautm (4) deals exclusivel} with 
relaxation of pelvic joints during pregnariQ 
Sneliing ^25) in 1870 described the condition 
as being specific to pregnanc} and partuntion 
and desenbes the sciatic pam which was pres 
ent in his cases 


\S A C\USL or BACKACHE 

O I tes Cinevco 

Iruitnight (10) in 1875 cited a case of re 
laxalion of the sacro lUac sxneUondrosis dur 
mg gestation 

J C Ldwards and A I Kerr ( 0 ) m 1889 
reported m detail a clcarcul case of sacro 
iliac subluxation in a pregnant woman which 
came on suddtnU when she arose quickh 
from a sitting position A tight fitting support 
around the peUis complcteK relieved the 
s\ mptoms 

L \ 1 ewas (16) in 1885 wrote a compre 
hensue article on the subject reporting in 
detail two cases although he did not finddtf 
mito cxuicncc of separation 

The real credit for bringing this most inter 
Cstmg subject before the medical profession 
belongsioj L Goldlhwaitc 1 1 0 who in jpOj 
published the results of lus extensive work 
Imcd on ^00 hospital casts, together with 
the results of an extensive initomical re 
search He proved b} the fresh dissection of 
bodies immedialclv al autopsv that motion 
exists and that the joint can be rcadilv dis 
located Ihc pelves were dissected leaving 
all hgamcnls intact Ihc sacrum was then 
sawcil through from the lumbar articulation 
to the cocevx and the sacro iliac articulation 
was studied I he degree of motion was dc 
termincd b} driving nails into the ibum near 
the articulation and into the promontorj of 
the sacrum parallel to the first, then b} raising 
the leg 50 degrees with the knee straight tlu 
ends of the nailsscparated about ? millimeters 
Dr Goldthwaitc described a plan of treat 
ment which consisted of replacement of the 
hones b} hj perextcnding the spine bv placing 
a firm pillow under the hollow of the back 
or bv allowing the patient to be face down 
ward with legs supported upon one ‘able ami 
head and shoulders upon the other After 
reduction he rtcommenderl a plaster jacket 
and immobilization for 4 weeks He aBo de 
vised a test for sacro ilnc subluxation which 
consisted m having the patient stand on the 
fool of the afiected side and flex the thigh u itli 
the leg extended, while the surgeon placed one 
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hand over the suspected joint and the other 
over the symph>sis pubis The latter will 
move with each motion of the leg which 
motion according to Goldthwaite always oc 
curs in sacro iliac relaxation 

John Dunlop (5) gives the results obtained 
with 30 cases of subluxation of the sacro 
iliac joint by treatment with pelvic supports 
without an) manipulation All patients re 
covered m from 3 to 6 months 

Ralph Pitch 17) divides the cases into two 
types first, those due to definite injury 
and second those due to postural defects 
He recommends tight pelvic supports and a 
pillow under the back and reports his results 
with 22 cases 

\lbee (i) in 1909 noted the markctl dis 
agreement of the leading anatomists on the 
structure of the sacro iliac joint and dissected 
fifty cadavers He concluded that the sacro 
iliac articulation has all of the elements of a 
joint that motion occurs in this joint cs 
pecialiy in labor and displacement is common 
Its affections are undoubtedly the cause of 
many obscure backaches and persistent saat 
icas 

Pittfield (19) gives a comprehensive dc 
scription of the anatomy of the sicro iliac 
joint and describes a new test for sacro 
iliac relaxation He has the patient lie face 
downward on the bed and then places his 
hand under the patient and firmly presses the 
pubic bones, at the same time moving the leg 


up and down Prenatura! mobility of the 
pubic joint caused by the relaxed sacro iliic 
joint IS easily detected 
\oung (27) calls attention to thevalueof 
Kcrnigs sign m diagnosing luxations He 
describes a manipulation which consists of 
placing the patient on abdomen and making 
traction on the affected limb He emphasizes 
the value of the after treatment and recom 
mends exercise massage vibration and elec 
incitv to ali of the ligaments around the 
joint 

Hatch (12) advocates reduction by fleiino 
the hyperextended leg with the patient lyan'' 
on the back 

Roth (24) in 1Q13 recognized that lordosis 
and trauma were important etiological fac 
tors and noted that subluxations predi posed 
tuberculosis , 

Roberts (22) describes a case of marked 
traumatic dislocation of the sacro iliac joint 
•with reduction bv traction upon axiUs 3 “ 
affected limb with the patient iymS 


downward on a table , 

Hayden (13) emphasized the importan 
effect of faulty postures m the . 

subluxations He states that the subluva 1 
may be backward or forward and se 
upward or downward and that the 
displacement of the sacrum is most 
He recommends placing the 
back and flexing the thigh upon the a 
with the knee extended to reduce ttie p 
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Tig ? Drawing showing hgamfnts of the right half of pcKis from in front 
(I rom SpaltehoU ) 


tenor luxations and reversal oi the motion jachel extending irom the border oj the rvhs 
and position for the anterior to the buttocks and in acute cases down the 

Paul Magnuson (17) in igi6 emphasized legs as a spica 
the etiological relation of defective posture Wentworth (26) was able to demonstrate 
and described an original manipulation for subluxations clcarl> with four cases, bv 
the reduction of the sacro ihac subluxation means of the X-rav 

The patient was placed upon his back on a Allen (2) advocates the use of compressing 
table and under anesthesia, the straight leg traction and rotation of the crest of the ilium 
was brought up to right angles w ith the bod> or pubes on each side of the bod>, while 
to increase the deformity and unlock the maintaining a firm grip on the sacrum through 
joint, then 'suddenly the leg was swung in the rectum as an aid in reducing difficult sub 
hypercxtension over the edge of the table luxations 

Eoilowing this manipulation a pillow was Martin (18) emphasized the frequency of 
placed under the lumbar curve Later the the occurrence of referred nerve pains in sub 
patient was fitted with a tight support and luxations 

sacral pad to prevent slipping Roberts (22) in 1923 covered the subject in 

Frauenthal and Emkelstein fg) called great detail, emphasizing the anatomy and 
attention to the irequency of subluxations mechanics involved and cautioned against 
and recommended a tightly fitting plaster diagnosing subluxation too frequently 
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To correctU undcrstanil the pntliologv 
prcfsent m sacro iliac sublu^ation** it ij. nccci 
&ar> to ha\e a thorough Knowledge of the 
anatom) nuohed 1 hc^c articulalion^ ha\c 
thi- structure of a true joint and permit of a 
small amount of motion the ihi mo\in„ 
upon the sacrum or mcc versa the tnns 
verse axis of motion being at the levtl of the 
second sacral vertebra I he shapi of the 
articulating surfaces ot the sacrum ami ilia 
is such that the surrounding ligaments anil 
muscles are called upon to lurmsh the stabilitv 
of the joint The ligaments which hold the 
cacrum and ilium together are the anterior and 
posterior sicro iliac and interosseous hga 
merits The anterior are thin ligamentous 
b inds w hich stretch from one bone to another 
The posterior arc much thicker and broader 
bring much stronger linn the inltnor hgi 
ments The mterosstou® ligaments lit on the 
dorsal surface and are made up of a mas of 
short fiber bands which are compicfelj cov 


ertd l)\ the posterior sacro iliac hi,amcnt> 
Ihej extend from the sacral tuberositj to 
the line tuberosit) and fill the deprewion 
behind the joint cavilv between these tvio 
rough surfaces Ihese ligaments proper 
arc supplemented h\ the greater and ksMt 
sacro line and lumbosacral and ilio lumbar 
Jigaintnts from the transverse process o{ the 
last lumbar vertebra Thus normallv tbe 
vrltculaUon is a ver) strong one of ciecessit) 
being made stronger posteriori) 

I here arc two distinct t\pes of sacro iliac 
jjubluxation I irst thosi due to a definite w 
jurv such as a tall heav) lifting or the sudden 
arising from a stooping position or a 
posture or a sudden lateral twisting of t e 
bo<lj Second those <Iut to fiultv 
over along period of time vvhcrcbv ^bc 
becomes lilted abnorm illv mil the lom ) ^ 
eurvaturc becomes obliterated Ihe 
flat back frequenti) seen m patients who a 
had prolong!^ rccumbencv or fauU\ occup 
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lion'\l pobturcs cle'\rU lUustr'itc this stconil 
l\pe of c'lsc I he lumb-ir cur\c of the spine 
becoTOCb oWitcr'vtc'l vncl the lUunx is const 
quentl> liUccf forw'ird 'll nn 'ihnorm'il 'inOt 
with the s'lcrum giMnt; the 'ippc'ir'inct of 1 
flatbick 

Chirictenstic of the first In pc is the siidikn 
onset the so c-ilkd stitch in the b^ck I he 
piticnt will giNc 1 historN of ha\ing missed a 
step while coming up the stairs of suddtnU 
irising from a stooping position while picking 
something up or sudden hcaw lifting or a 
budden twist of the pehis due to a fall He is 
immcdiatcl> seized with an c\crucialing pain 
m the atTreted « icro line joint and is unable 
to straighten hib bod\ I he lumbar eur\ ature 
n frequentU obliterated It is quilt t\ulcnt 
that some mechanic d derangement Ins oc 
currtd OccasionalU the condition nm occur 
suddenly during sleep being caused b\ King 
on the back md thus flutemng the lumbir 
spine I his position ncccbsanU strains the 
sicro line ligaments and mubclca which soon 
become relaxed and a definite slipping of the 
bones occurs with the production of sex ere 
pain The patient is awakened b> back 
ichc of d \er\ acute character which ib UbU 
aU> tchexed b> stretching or hspcreKtcnelmg 
the spine 

In the second l>pe of cabc the sjmptoms 
are of slow onset and referred pams do not 
de\ clop for some little time 1 ault\ attitudes 
and postures are the etiologic il factors here, 
usuail> due to the patient’s occupation al 
though general lack of muscular tone is usually 
prc'^ent The sacro iliac ligaments are put 
upon a strain and dull aching pain which m i) 
be quite sen re is produced This pam is at 
hrsl due to muscle fatigue from the attempt of 
nature to support the weakened joml Later, 
howcNtr the pain is caused b> the displace 
ment of the sacrum and ilium I hese postural 
defects tend to obliterate the lumbar curve 
and put great strain upon the hgamenf^ and 
muscles I \amplts of this l>pe are seen in 
patients who are. accustomed to sit with llicir 
lumber curves thrown back while driving an 
automobile in firemen and in laundresses who 
have to bend over ihe above posture pro 
duce a relaxation of the ligaments with a ton 
sequent subluxation of the joint 
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\lthough I have clissificd sacroiliac 'ub 
luxations is belonging to two great classes 
acute which arc traumatic and chronic which 
art postural there arc other conlnbutorv 
factors which whih not so imporl'tnt must 
be consuKred 

Xormallv motion exists m the sacro iliac 
joint during pregn incv but during parturition 
and menstruation the amount of motion is m 
creased due to a normal rel ixation of thcpelv ic 
joint which mu become severe enough to 
proelucc i subUixatinn Irauma and fauUv 
posture at this time undoubtedK plax an \m 
portant etiological part During the litter 
months of pregnincv there is a hvpercxtcn- 
sion of the spine due to lordosis This position 
together with the phv Biological relaxation 
mike conditions ideal for the production of a 
subluxation 

Diseases such as infectious arthritis, hvper 
trophic arthritis and rheumatoid arthritis pre 
dispose to relaxation of the sacro iliac joint 

ihe articular surfaces of the joint an 
formed so islomake motion possible onl> in 
cerlamdirections Fhemotion upon the trans 
verse axis has its center at the lower portion 
of the sacro ihac irticulalion, through the 
second sacral vertebra Because of the ar- 
rangements of the ligaments and the shape of 
the surfaces of the bones forming the joint, 
tbe motion must be a forward motion of the 
ilium it the top and backward at the lower 
end of the articul ilion, or vice versa unless 
the slipping be extreme 

Ihe most commonlv seen milpositioii his 
been described by most authors is a true back- 
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ward subluxation of the upper part of the 
sacrum aw a> from the ilium An in\ estigation 
which will be described later seems to indi 
cate that the real pathologj is a fon%ard slip 
of the ilium at the upper part of the joint 
awa> from the sacrum which remains station 
ar> and it is usuallj umlateral The lumbar 
cur\e is Usually obliterated Let us consider 
for a moment the mechanism of an acute sub 
luxation caused by a sudden misstep while 
cJunbing stairs The spine is somewhat flexed 
but when the misstep occurs sudden xiolent 
hyperextension of the spine takes place in an 
effort to reco\ er the balance w hde at the same 
time there is a sudden pov,eT[ul forward puU 
on the anterior part of the ilium due (o the 
action of the quadneeps, sartoriun, pectineus 


and ihacus muscles, which are attached to the 
tibia below the knee These two forces acticg 
in opposite directions at the same time, 
a forward displacement of the ilium away 
from the sacrum at the upper part of the joint 
This mechanism holds true for those subluxa 
tiOos which suddenly occur while 
lifting heavy weights or arismg sudden) 
from a stooping position or a sitting posture 
In fact the same mechanism has been presen 
in practically all of the cases 


S^MPTOilATOLOGV 

The history m the great majority of cas« 
issumlar Backache usually unilateral i^ 
predominating symptom and dates 
defimte injury or to a prolong^ 
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posture ^\hich is usually occupaUonal Oc 
casionally the patient cannot recall an> lus 
tor\ of trauma or gue a possible etiological 
factor 

The on'^et differs in the acute cases from that 
of thechronic postural Tor example, the onset 
IS sudden following arising from a stooping 
position, lifting misstep twisting of bodj 
usuall> latcrallv with the thigh abducted, or a 
blow o\er the sacro iliac joint rxcruciating 
pain comes on immcdiatelj , and the patient 
has difiicult) in straightening up or in walking 
Pam IS associated with all motions or pos 
lures requiring mox ements of the sacral region 
such as sitting, getting up and down stooping 
or ex eu K mg 

In the chronic cases, tlic onset is more gr i<l 
ual and ma} date from an injury or from pro 
longed fault) posture which is usuall> occu 
pational Ihc backache is more apt to bt 
generalized and inxolxc both JOlnt^. than m 
the acute tjpc ind is not of such a severe 
nature He max frcqucntl) gix l i liistor) of 
having used a pillow under the «miU of the 
back for the relief of pun I lie pain is due 
both to the subluxalion of the joint and to 
muscular fatigue from the attempt of nature 
to support the weakened joint 
Referred pam down the Ug on the affected 
side IS more common in the chronic cases than 
in the acute but develops at a later date It 
is frcquentl) present m the acute cases, how 
ever and ma> come on at once This referred 
pain is due to a true sciatica produced bj the 
mechanical irritation of the lumbosacral cord 
where it passes oxer the brim of the pelxis 
its point of passage being direcll) over the 
upper part of the sacro iliac joint where it is 
bound closel) to the anterior ligaments of the 
joint and passes directl) anteriorly down and 
outward to the lower pelvis and leg The 
gluteal nerves also cross this joint antenorl) 
In any displacement the edge of the bone is so 
exposed that pressure or stretching of the 
plexus can hardly be a\ oided The se\ cnly of 
these referred pains may be great and may be 
referred to the thigh, hip, calf, or down the 
back of the leg, following the distnbution of 
the sciatic nerve The character of this pain 
is usuall) steady, being made worse b> vxalk 
mg 
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Upon ph> sical examination sometimes noth 
me can be seen on inspection of the sacral 
region, but usuallj there mav be found 
A marked prominence of the sacrum, 
Rigidit) of the spmal muscles due to spasm, 
Obliteration of the lumbar curvature, due 
to anterior displacement of the ilium, 

Lateral curvature of the spine awav from 
the side affected, 

1 here maj be some sw elling of the joint due 
to distention of fluid although this feature was 
not observed m our senes. 

Marked tenderness to pressure oxer the 
affected joint 

The patient usually assumes a stooping 
posture xvith the knees slightly flexed An> 
motion which flexes the thigh while the knee 
is extended causes severe pain in the sacro 
iliac joint and down the thigh and leg *1 his is 
because flexion of the thigh with the knee ex 
tended tightens the hamstring muscles, and 
as the the latter are attached to the tuber 
ischu, such motion will tilt the ilium forward 
upon the sacrum and by increasing the de 
foniuty produce an exacerbation of pain 
Abduction or outward rotation of the thigh 
does not cause pain, but extensive adduction 
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Ilf. '< I hotOnra|)Ii of pdlient I eforv rcluction Note 
traiRht back 

Fig 0 Same patient a in I I'^ure R after re<luc(ion 

or mward rotation of the thigh does produce 
pain as it tend> to separate the aero ihac ar 
ticulation 

Compression of the crests of the ilia pro 
duces «.t\ ere pain b\ causing separation of the 
sacrum and ilium 

The most important diagnostic sign is 
marked tenderness to pressure o\er the af 
fected joint Stooping is done with diflicullj 
and pam and ma\ bt impo sible unless the 
knees are fle\cd and the spasm of the him 
strings thus released 

Forward bending if attempted while stand 
mg with the knees straight is limited but i 
more ^ree if the knees are flexed as when 
sitting In the first po ition the hamstring 
mu cfes are made tense and pulf upon the 
tuber ischii increasing the deformit\ and 
producing muscular spa ms Howexer when 
the kncc' arc flexed thcmuschs are relaxed 
and the «pinal moxements cm be mide more 
freelj Adduction with the thigh flexed pro 
duces pain -Mso elexation of the leg with the 



Fu >o Fig II Fi r 

Fig to 1 holograph showing (IcMation of pine 
I Ik ti hame patient as in I igurc lo before reductun 
Fig IS ^ame patient as in I igure lo after reducion 

knee extended is limited due to spism of th 
hamstrings 

In making a diflerential diagnosis coasidcra 
tion should be gi\cn rontu ions of the sacro 
iliac joint hx'pcrtrophic arthritis chronic 
sciatica neurasthema tuberculosis of the 
sacro iliac joint lumbago or so called nitiscii 
lar rheumatism and t> phoid spine 

We find that in contusions the sxmptoms 
arc more sexere md persist longer than thet 
do in a subluxation 

W hen the pelx is is firml) held all motions 
are much more free and les painful a* 
muscular pull upon the sacrum and iliurn i’ 
reliexcd This feature is important m oi 
ferentialmg a hjpertrophic arthritis as ^ 
the latter the limitation of motion , 
constant and xxould not be influence ' 
changes of po ition or support In 
trophic arthritis the decrea<;ctl ‘ 

together x\ith the constant Li 

products muscular atrophx which i* 
usually present m sacro iliac subluxa lo 
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IiR KocntRcnogram showinR^cparHion of )oint 


Chrome scntica is, of course onK a s\mp 
tom and is usually due to pre-^surc or irrila 
tion of the sciatic ner\c from some external 
source Ho\\e\er, it ma> be due to focal m 
fection in rare instances, but according to 
Goldthuaite most ca«es> of chronic sciatica 
are due to sacro iliac subluxations 

Neurasthenia in relation to backache m the 
great majoritj of cases should not be con 
sidered as it is usuall> an excuse for our m 
abilitj to make a diagnosis I have fresh m 
m> mind a case of tuberculosis of the sacro 
iliac joint i\ith associated sciatica which was 
diagnosed as neurasthenia until a large ab 
scess formed 

Tuberculosis of the sacro iliac joint while 
rare is much more common thanisgencralK 
supposed It IS \er> apt to be mistaken for a 
relaxation of the sacro iliac joint as the s>mp 
toms are similar Howexer, in tuberculosis 
the onset is insidious the pain is of a dull 
aching character, worse at night, and more 
severe upon walking Abscess formation 
usually occurs, earl> and the changes can 
usually be seen early b> the roentgenogram 
General debilitating sjmptoms, with atroph> 
of the affected leg, occur earl> Aspiration 
of the abscess, if present will often show the 
organisms, or guinea pig inoculation will re 
veal the cause 

hlost cases oi lumbago, according to Mag 
nuson, are subluxations of the sacro iliac 
joint Iherc ate however, certain cases of a 



I iR 14 specimen «howini, rchtion of «acral plexus lo 
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true m>algia affecting the lumbar muscles 
which arc of an infective nature Ihc pain is 
higher and extends aero s the back, with 
marked tendcrne»s of tlie lumbar muscles 
but not over the sacroiliac joints Ihe 
patient complains ol a stiff painful back 
which is relieved b\ sitting or l>ing down 
Upon arising he has difficultv in straightening 
the bod} 

T}phoid Spines are sometimes due to sub 
luxations, long rest in bed with subsequent 
relaxation of the ligaments and muscles, pre 
disposing to the condition However, the his 
torv of t>phoid and the roentgenogram 
should make the dngnosis clear 

As strange as it mav seem, the X rU} offers 
little help in the diagnosis, positive findings 
being secured m only 7 out of 300 of Paul 
Magnuson’s series and in onlj three c iscs of 
m} senes 

IRE VTilENT 

The principle of the correct treatment is to 
restore the normal relations between the 
sacrum and ilium and to maintain them b} 
suitable support The reduction of the sub 
luxation should be accomplished at once 
Remembering the pathological process, which 
consists of a definite displacement forward 
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instances restored at once The mecham m 
IS as /ollons In lifting the patient’s bod) Ij\ 
the anUes ^^e are hj’perextending the «piDe 
and thus relaxing the strong po tenor sacro 
iliac ligaments and al-^ relit\ing the joint 
from the pull of the hamstnngs The aMuc 
tion relie\cs thi. supporting action of tie 
psoas jnuscles In other words, we are placing 
the joint in the position it occupied at the time 
of displacement whichisMperexten'ion The 
strong pull upon the leg of the affected ide 
F . . I l.ot.^.ph Jlu trai.n; ran.pubuon ot unl»c'-s the joint bj increawng the defoimitj 

due to the action of the extensor quadnccp 
of the ilium from the «acnim at the upper inu«des especialU the rectus femons sar 
part of the joint produced b\ extreme h\ tonusand ihacus which exert a downnardand 
perexten ion of the pine together with the outward pull upon the upper antenorpartoi 
strong muscular pull on the anterior part of the ilmm thus increasing its separation from 
the ilium It IS rcadih seen that the^e two the <acrum and at the same time relaxing the 
forces acting in opposite directions at the pull from the hamstrings Rex ersing the force 
same time produce the forward displacement occurs when the weight of the bojx drag* the 
of the ilium at the upper part of the joint spine forxxard and faxors replacement of tbe 
The po ition u maintained largelx bx the jJjum b> forong the sacrum forward Thi 
para and the pull of the hamstnngs on process is aided bx pressure being made oxer 
the tuber ischiuro w hich tends to rotate the the sacrum bx xn assistant and b\ the steadx 
ilium forward The treatment should be traction upon the affected limb xvhich as was 

based on pnnaples which lake into con-idera noted also tends to unlock or separate the 
tion the pathologx that exists (unnsrule joint It can be rcadiK seen that thedragnnfi 
which Is to place the extremitx in the po 1 po ition of the su pended boJx togelbertnth 
tion It Occupied at the time of the di location traction on the affected side which relate 
and rexerae the force is applicable here the the joint xnd firm pressure oxer the saenno 
same as m am other ca^ of dislocated joint xxnll tend to replace the bone thus fulfilhOo 
and I will describe in detail a maneuxtr based Gunn sruk After replacement afirmsupport 
on this rule which I beliexe to be onginal as of adhe ixc tape is passed behind from in front 
a thorough search of the literature does not of one. great trochanter to the other It 
rexeal anx similar manipulation be remembered that it is essential to place the 

The patient is placed on the table face support low welldoxxnonthebutlocks below 
downward his weight being supported bx the the Icxel of the trochanters as an> Istef 
elbows and abdomen and his hands grasping pressure aboxe this point tends to epara t 
the edge of the table securel) The surgeon the joint and proJuce great pain The strap 
while standing on a box near the feet of the should extend from the antenor part of l r 
patient firml) gra«ps his ankles and hfts his ilium on one «idc to a similar point upon l ? 

bodx clear of the table tbe bodx being sup other side and should cox er the buttock ar 

ported aboxe bx the elboxxs alone It is held lower lumbar «pine below the 
in this manner for <ex eral minutes wath the I alwax s put a firm pad of cotton or felt ® 

legs in abduction “strong stcadx traction being the sacrum so that pressure is maintain 

made on the affected leg while an assistant it at all times This dressing ^ j 
makes firm pressure oxer the sacrum The applied in about 0 da\s The patient ‘O 
l>odx should be lifted up and down xxhile the be put to bed for one x\ eek if the 
traction is being made There is usually 15 acute and a small firm pillow so P. 

sudden marked relief as the bones slip into asto maintain the lumbarcurxaturear 

place and the lumbar curvature is in most anx strain off the injured ligaments 
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There is no single minipuhlion in surgci^ 
thit gucs more immediatcl} ‘^pcct'icuHr re 
suits A patient is seen suffering excrucntmg 
pain, the lumbar curve is obliterated, and he 
is scarcel> able to stand After the mampula 
lion in the great majority of casc'i, he obtains 
immediate relief and feels practicalU as good 
as before Untreated, these patients suffer 
indtfinitel> and inflammation frequentU de 
aelops in the affected joint These arc the 
patients uith chronic saatica, lumbago, and 
muscular rheumatism that make the rounds of 
the ph> sicians unsuccessful!) and fmall) end 
up uith osteopaths or chiropractors In all 
cases I recommend that a supporting belt 
with a firm sacral pad lacing at the front, be 
worn low down on the pcUis, the upper part 
of the belt alw aj s being below the iliac crcals 
The trouble with the ordinar} sacro iliac belt 
IS that It IS made to be worn too high instead 
of low down on the pehas at the lc\el of the 
great trochanters If the belt is too high pres 
sure IS exerted against the crests of the ilium 
and the separation of the bone-* increased and 
the purpose of the belt is defeated whereas if 
the belt is low the sacro iliac joint is com 
pressed and supported I hese supports arc to 
be worn for 6 months and can be removed it 
night provided a small pillow be kept beneath 
the lumbar spine 

In the great majorit) of the acute cases this 
is all the treatment that is ncccssarv I he 
patient should be cautioned against slipping 
stooping with the knees stiff, sudden twisting 
or running as recurrences are frequent within 
the first 6 months It there is no recurrence 
wathm that time, it is sate to assume that the 
joint has been restored to its normal condi 
tion 

Occasionally, and espeaall) if the condition 
had existed more than one week, manipulation 
and support occasional!) fail to effect an im 
mediate cure, the reason being that an m 
flamraatory process has alread) been set up 
m the ligaments or joint Recovery will not 
take place until this inflammation subsides, 
and I know of nothing better to hasten the 
disappearance of the inflammation than dia 
thermy given dail) for about 24 treatments 
This together with rest m bed and proper 
support mil cure practically all of the acute 


casts Ihc sciatica which occasion dl\ com 
plicatcs the subluxalions usuall) subsuks 
ripidl) after rtplactment of the bones, sup 
port, and rest m bed However diathcrmv 
along the course of the nerve has a most 
beneficial effect 

The treatment of the chronic cases due to 
fault) posture must ln\ c a somew hat different 
management \s a true relaxation exists, the 
bones should be replaced b) the manipulation 
and the patient securel) strapped with ad 
hesne In addition to the subluxalion we 
haxc also an inflammation of the joint either 
one or both to deal with Hie patient should 
be kept m bed for from 2 to 4 weeks with a 
small firm pillow beneath his lumbar spine 
If the pain persistsoratrue sciatica is present 
Buck’s extension on the affected side will 
hasten rccoverv b) relaxing the muscles and 
ligaments and immobilizing the extrcmitv 
I haxe occasional!) injected the sciatic nerv c 
w ilh ict cold normal salt solution w ith prompt 
disappearance of the pain in the leg This 
procedure however is rarcU ncccssarv ^ 
plaster of Pans spica cast put onimmcdiatclv 
after the reduction and kept on for from 2 to 4 
weeks is aver) salisfaciorv treatment as the 
immobilization allows the inflamed ligaments 
to heal All pain usual!) disappears within 
several davs after either the Buck’s extension 
or the cast 

Where inflammation or infection of the 
joint is present foUowang a chronic subluxa 
lion, there is reason to bcliexe that focal in- 
fection pla) s an important role m prolonging 
the disabilit) All abscessed teeth and in- 
fected tonsils should be remox ed I hav e two 
cases in mind m which recox er) took place 
onl) after the remox al of some gangrenous 
hxmorrhoids The entire general sjstem 
should be toned up so as to afford al! possible 
aid to the weakened ligaments and joints 

There are some cases of repeated recurrent 
subluxations which will fail to respond to the 
above treatment and immobilization of the 
joint b) open operation wath ivor) pegs as 
recommended b> Magnuson, or the bonem 
lav as done by Albee offers the best chance 
of a permanent cure 

Table I gives the results in m> senes of 80 
cases 
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r\i IL I ] ) SULTS 


Total number tti4Ud 

\cute ca«es — (rcittcl bv mjni[niIatton ^trapfin^ 
re^t in bed for i week 
RelitMtl 

Complete permanent relief 
( ompiele relief but recurrence in t monihs 
Recurrence — once onl\ 

I ccurrencc — twice or more 
\o relief obtained 
Improved but not cured 
Chrome cases 

Complete permanent relief followinS manipuh 
tion alone 

Henefted but svinpt jrn not immedtatel) relieved 
( omplete permanent relief folhwinj, rnanipulattoi 
and liuck eaten ion immohilizaton and dia 

I elieved by manipulation and immolnliration 
complete rccov t rv following hxmorrboi Jectum) 
Relieved b\ treatment complete rec©'er> follow 
int,tonsilkctom\ 

Lnimprov ed 

Case treated bj mmipuUlion alone 
Relieved at once 
Recurrence 

Cases treated b> manipulation an t strapping with 
out rest in L>e<l 
Relieved at once 
1 ecurrenccs 


So 

6 ? 


'9 


REStlTS OF AWTOAlirCL RFbFthCII PFR 
FORllJvl) ON THIRTY srECIMCNs 

ReTlizing that t great deal of unccriamit 
cxistis in regard to the structure and function 
of the sacroiliac joint tvt midc a careful 
dissection of thirt\ specimens «Uh the mcw 
of ascertaining the true anatom) and phxsiol 
og) of the joints This work was earned on it 
the \natomicil I abontories of Northwestern 
Unnersit) 

The observations made were is follows the 
sacro iliac joint is a true joint possessing s} n 
o\ial membrane which is much thicker on the 
sacrilside sjnovnl fluid ind a weak capsule 
Motion wis elicited in evtr> specimen ind 
varied from i millimeter to ^ millimeters In 
our cadavers m variance with the statements 
of other writers we found that the sacrum was 
feted and did not move at all The motion 
consisted of rotation both forward and back 
ward of the ilium on the sacrum mainlj at the 
upper part of the joint e were able to pro 
(luce definite slippings of the joint whicJi con 
sisted most frequently of an anterior displace 
raent of the ilium on the sacrum Definite 
locking occurred bj forcing the ilium forward 
iml downward which condition was relieved 


bj fiirllier sejiirilion of the joint We wtre 
not ible to jiroducc inj pcrminent displace 
mtnl iKJslenorlj of the ilium on the sacrum 
although the ilium was displaced postenorl\ 
in cverj case fromo 5 to 3 millimeters when 
the thighs were flexed on the abdomen We 
observed that the powerful psoas muscle acted 
as a brace to maintain the strength of the 
sacroiliac joint and that it was onl> after 
abducting the thigh slightlv and thus relaxin'’ 
the psoas muscle that we were able to produce 
appreciable motion antcnorlj m the sacro iliac 
joint Motion was demonstrated bj driving 
a nail into the promontorj of the sacrum 
another in the sacrum close to the joint and 
another in the ilium dose to the joint all beinj, 
m a straight line flexing the thigh on the 
abdomen the nail driven into the lUutnsepst 
aled from the line of the other nails from 0 s 
to 3 minimctcrs and upon hv perc\tendmg the 
spine and the thigh thus causing the extensor 
muscles to pull on the ilium the mil m the 
ilium separated from the straight Imc fromo 3 
to t millimeters in the different specimen 
The degree of motion w as increased bj abduct 
ing the thigh and thus reUevmj, the support of 
the psoas muscle This procedure dchnitelj 
showed motion to exist in the joints normallj 
both anteriorlv andposteriorlv 
Upon dissection of i locked joint it was 
found that the locking was due to one or more 
of the roughened projections beeomm" im 
pinged in a corre ponding cavitv of the op 
poMlc bone I he displacement appeared to be 
at the upper part of the joint and bccau e O' 
the ilium being pulled forward the appearance 
of a flat back re ulted 
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I N reporting this series of 392 spinal 
anaesthesias, performed at the United 
States Na\al Hospital, League Island, 
Pennsjlvania, we do not wish to put forth 
the opinion that this form of anicsthesia 
1*5 ideal The question of its safety is de 
batable It does not in\ariably produce 
analgesia, it does not alwajslast long enough 
to complete prolonged operations, it is not 
without exception regarded bj patients as 
pleasant to take, it is usually accompanied by 
a fall of blood pressure, often by nausea and 
xomiting, and sometimes, bj alarming xaso 
motor and respiratory collapse Many sur 
geons regard spinal anaesthesia as unsafe and 
unreliable 

Having enumerated some of the con- 
spicuous bad features of spinal anaesthesia, 
we are prepared to make some frank com 
ments, based on our limited personal expe 
rience 

An anaesthetic should be safe, never fail to 
produce anxsthesia, should be pleasant to 


lake, give satisfactory relaxations, and be 
free of untoward after cfTects 
There is no amcsthctic known which fulfills 
all these ideals Ether is generally regarded 
as a safe and satisfactorj ana,sthetic Ether 
has stood the acid test of time, it is almost 
foolproof Nitrous oxide and cth>lcne art 
excellent anccsthetics, but thc> do not pro 
ducc satisfactorj relaxation unless combined 
with local anxsthesia There is a tendency at 
the present time toward local anaesthesia 
There is a reason In fact there are sev tral 
reasons A local anaesthetit is safe, produces 
excellent relaxation, is not verj unpleasant 
to take if expertlj administered, and is 
at least quite is free from untoward after 
effects as are general anaesthetics It was 
thought that local aniesthesia would elim- 
inate pulmonary complications, but this 
hope has not been reahzed We see post 
operative pneumonia and pulmonary embo- 
lism following local anaesthesia Patients 
suffering from acute and chrome respiratory 
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infections frequcntl> come to us requiring 
immcdnte operation Such cases undoubted 
ly run less risk of postoperatne pneumonia 
ind pulmonary abscess if a JociJ or spinal 
anasthetic is used No matter what the 
inxsthetic may be the patient will probibI> 
pcrspirt trcel} during the operation and it is 
mj firm con\iction that at least some post 
operatue pneumonias are produced bj chill 
ing of the patient either on hi:» trip back to 
bed or after he arnvcs> there 

If the patient s pajamas need to be changed 
care should be taken to prc\ ent chilling during 
the act 1 he \enlilation of wards and pnaalc 
rooms will also bear watching A headache 
from insuflicient \cntilalion is preferable to 
a chcstachc from too much aentilation The 
old fashioned draught is just as potent as it 
was in the daasof aorc 

Pulmonarv embolism happens more fre 
quently than statistics indicate Many so 
called postoperatne pneumonias are really 
instances ot cmliobsm with infarction Fanl 
or ncarfvtal tises arc the ones generally 
recognized \\ hen we recall that a dot in the 
venous arculation is earned to the ri„ht 
heart and then directly to the lungs it is 
reasonable to suj)po<*e that small dots fre 
quently lodge in the smaller branches of the 
pulmonary artery and produce symptoms 
which pas<i muster is bronchitis and pneu 
raonia There is no convincing proof that 
spinal and local inxsthesia has lessened the 
frequency of pulmonary embolism and throm 
bo sis 

In this senes of spinal anaisthesios we had 
two alarmingly severe reactions but no 
deaths In both instances the injections 
were made in the eleventh thoraac inter 
space In one case the patient appeared to be 
dead He was pulseless and breathless 
When intravenous saline was administered 
It was necessary to expose his vein by dis 
section The vein was cut to permit the 
introduction of d cannula During the dis 
section for the vein and after the vein was 
cut, there was not a drop of blood in evidence 
After the patient had been given about ^oo 
cubic centimeters of salt solution (con 
taming o i per cent adrenalin) his pulse 
became perceptible and his respirations — at 


first slow and irregular — returned 'Wheii the 
transfusion (i ooo cubic centimeters) was 
completed his pulse, respiration and blood 
prrtsure had returned approxiniatefj fonor 
mal Less than y minutes elapsed from the 
time this patient went into collapse until the 
intravenous salt solution was started This 
patient also received r/75 gram of atropine 
hypodermically Atropine is a vasomotor 
stimulant, and if absorbed might be expected 
to he of value in vasomotor collapse 

Mild reactions were too numerous to enum 
crate The av erage drop in blood pressure for 
the senes was 18 points sy stolic and 15 points 
diastolic The pulse rate was frequently, but 
not as a rule markedly decreased Many pa 
tionts showed pallor nausea and vomiting 
Uc treat these mild rc actions by placing 
gaurc wrung out m ice water over the fore 
head and by inhalations of ammoma We 
have liatl no severe reactions when the 
injection was made in or below the second 
lumbar inlcrspate 

In 10 cases adequate and satisfactory 
anasthcsia was not obtained in 14 cases 
perfect an-esthcsia was obtainci for approu 
matcly i hour but it was necessary to sup 
plcmcnt spinal with local or general 
sia to complete prolonged operations 

Tailurc to obtain anr'thcsia is probabiv 
due in largo part to faulty technique the 
full amount of the local antsthctic not beiiio 
introduced into the subvrichnoid 'pace 
In intravenous injections the needle may 
obtain blood but fluid injected mav go into 
the cellular tissue outside the vein 'o, at^o 
in intrathecal rachi anxsthe la the netdle mav 
obtain liquor spinalis but the anasthetic 
when injected may not ail find its 
through the meninges but mav be di5Char},e« 
into the cellular tissue surrounding the tne» 
or some of the solution may leak through tt 
opening Iherefore with a small bore ncco* 
properly introduced and with 
dosage of a potent local an'csthetic anaist 
sia should invariablv be produced 

Another cause for failure is overs 
ilizalion of the an esthetic . 

Civen properlv and m uflicieat dovago 
local anTsthctic should be rc ponsiWe (or 
failures As our experience incrca es 
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failures decrease Wc formerly gave i gram 
of no\ocam for each loo pounds of body 
weight We now give 2 grams to adults 
irrespective of age, weight, or blood pressure 
One of the most commendable features of 
spinal auTsthesn is the rclavation obtained 
In abdominal surgery rchvation and success 
go hand in hand Relaxation makes for better 
ev-posure When relaxed the patient breathes 
quietly There arc no evaggerated excursions 
of the diaphragm, or increased intra abdom 
inal pressure with consequent bobbing about 
of intestines We obtain a "silent belly,” and 
this facilitates operative maneuvers and 
enables the surgeon to work skilfully and 
speedih We have noticed in extensive in 
testmal resections, resections of the stomach 
and m gall bladder operations that shock is 
minimized by the use of spinal an'csthcsia 
The late untoward results of spmal an 
jLSthesia have been greatly exaggerated 
Patients sometimes complain of severe head 
ache after they return from the operating 
room If the character of the operation per 
mils the patient to take mediane by mouth 
wc admimstcr 10 grams of aspinn, and 
sometimes in addition a cupful of black 
coffee Otherwise we may resort to morphine 
In one patient an internal strabismus dev cl 
oped t davs after operation persisted for 
several weeks, and completely disappeared 
About the same lime an internal strabismus 
was observed in one of the medical wards 
following a simple spmal tap performed for 
diagnostic examination The dangers of 
spinal an’csthesia, in our opinion arc im 
mediate, the fear of late complications — 
espeaallv paralysis — may be regarded as a 
superstitious phobia In making this state 
ment we assume that the aruusthetic agent is 
not irritating to the cord or meninges, and the 
technique of admimstiation beyond icpioach 

Spmal anxsthesia usually lasts about i 
hour and 35 minutes, sometimes less (about 
45 minutes), and sometimes considerably 
longer (about 2 }^ hours) If the operation is 
expected to last more than an hour we should 
plan to supplement the spmal by local or 
general anesthesia 

One of the contra indications of spmal 
anxsthesia is supposed to be lois blood pres 


sure Most of our patients were young men, 
but nevertheless not uniformly good opera 
live nsks The average blood pressure was 
128 systohe and 80 diastolic Wc have 
frcqucntlv administered spmal anxsthesia to 
patients With sy stolic blood pressures ranging 
between qo to 100 It seems safe to accept a 
svstohe blood pressure as low as 100 for 
spinal anxsthesia, but in the present state of 
our knowledge and cvpcnence this should be 
the low limit Some other form of anxsthesia 
IS advised for patients with a systohe blood 
pressure lower than 100 
Spinal anxsthesia should not be used 
routmclv on all patients no form of anxsthc 
sia should be used routinely If we under 
stand how to use spinal anxsthesia, and bear 
in mind its limitations we have at our 
command an excellent form of anxsthesia 
suitable for a large number of patients 
Spinal anxsthesia was first used in this 
hospital in June 1924, and since then to 
February x, 1927 1,428 operations were 

performed either by the writer or his assist 
ants Spinal anxsthesia funsupplcmented) 
was used in 368 spmal nitrous oxide and 
ether 16 spinal and local 8 local (procaine) 
488 caudal 153, local and nitrous oxide, 29, 
ether and nitrous oxide 221, ether, 13S, 
caudal and nitrous oxule 7 
In the Naval and Military Service and m 
isolated locations where there is a lack of 
capable assistants, the surgeon can employ 
this form of anxsthesia and thereby have his 
most valuable assistant help him with the 
operation instead of functiomng as the 
anxsthelist However someone should be at 
the head of the table to cheer the patient 
give him a word of encoungement, or engage 
him in conversation Ihe patient’s general 
condition should be watched by this assistant, 
who can also administer appropnate treat 
ment including mtrav enous salt solution and 
adrenalin, as indicated We do not believe 
in fussing with patients under spmal anxsthe 
sia We do not ask them how they feel every 
few minutes nor do we note their blood 
pressure every so often We determine the 
blood pressure before and after the myection, 
and again only when the patient shows 
symptoms of collapse We endeavor to 



6 $ 2 


SURGERY, GYNECOLOGl AND OBSTETRICS 


create an air of genial confidence We tr> to 
raise the patient s morale by our ^ords and 
actions Spinal and local anaesthesia T\ork 
best mixed ^\lth psjcholog> 

For operations in the upper abdomen xie 
make the injection between the cleai-nth and 
twelfth thoraac \ertebra; and for the lower 
abdomen between the second and third, or 
third and fourth lumbar xertebne We have 
practicall) abandoned the high injections 
and now use spinal anxsthesia only for 
operations on the lower half of the bod> 
Sometimes the lumbar injection gives anaes 
thesia throughout the abdomen 
Our techmque for the administration of 
spinal anTsthesia is as follows 

X Two grains of powdered novocain are 
placed m a medicine glass or beaker, the 
top of the container covered with gauze and 
placed in the autoclave for eight minutes un 
der lbs pressure 

■’ The patient who has received a pre 
liminarv hvpodermic injection of morpfune 
and atropine is placed in the sitting posture 
if his condition permits over the side of the 
table and the site of the injection painted 
with tincture of iodine and then with alcohol 
3 An iS gauge nickeloid spinal needle is 
introduced in the center line between the 
second and third or third and fourth lumbar 
spines and about 8 cubic centimeters of 
spinal fluid collected in the beaker contairang 
the sterilized novocain The st>Iet is re 
placed in the bore of the needle to prevent 
further escape of spinal fluid while 3 drops 
of adrenalin arc nuxed m the beaker with the 
spinal fluid and novocain When the novocain 
is completelj dis«olved the contents of the 
beaker are drawn into a 10 cubic centimeter 
Luer sjnnge the st>let is removed from the 
needle and the contents of the sjnnge are 
slowlj injected 


4 The needle is withdrawn the site of the 
puncture touched with collodion, and the 
patient placed in the recumbent posture with 
the head slightly elevated 

The patient at first finds bis legs heavj 
when he attempts to raise them and when 
this sign appears, we can feel fairly certain 
satisfactory anaesthesia will be obtained 
Amesthcsia usually promptlj follows the m 
jection but the operation should not be 
started for at least 1 5 minutes after the injec 
tion IS giv en 

We do not low cr the patient s head as the 
solution injected js heavier than plain spinal 
fluid After the lapse of 15 or 20 minutes 
when anesthesia has been effected it appears 
to make no great difference whether the 
patient’s head is raised or lowered We have 
operated with the patient m the Trendelen 
burg position We wish to repeat, however, 
that the patient’s head should be kept 
slightlj raised until anssthesia is obtained 
A conscious patient Ij ing on his back is most 
comfortable and can breathe easier with his 
head resting on a small pillow 

: Spinal anesthesia does not fulfill all our 
ideal requirements 

2 It produces excellent relaxation 

3 The intrathecal injection of 2 grains o' 
novocain dissolved in spinal fluid failed to 
produce anesthesia in 2 55 per cent of our 
cases 

4 Spin'll anesthesia cannot be relied 
upon for long operations unless it is supple 
raented with local or some form of general 
anesthesia 

5 Novocain spinal anesthesia is safe pro 
\ided the injection is made no higher than the 
second lumbar interspace 

6 We should constantlj remember that 
patients under spinal anesthesia are awake 
and are therefore susceptible to suggestion 
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THE LOCAL USE OF ETHER IN GYNECOLOGY' 

lU GfORCL DI TVR\0\\Sk\ MO r\CS Cinc\co 


F our > C'lrs 'Igo next month I presented 
before the fellows of this societ> m> 
expencnce jn the use of ether a 
method of treatment in pcnlomlis ami 
allied diseases. At that lime, while I had had 
considerable experience in the local use of 
ether in infections I had not had enough 
g> necological cases to warrant mj presenting 
that part of the subject to jou I want 
tonight to report the local use of tlhcr m 
two gjnecological conditions chronic cn 
docervicitjs and therapeutic abortion 

I haac had the opportunilj of treating 
ten such cases The age of the patients 
aaned between 18 and 44 )cars Two of the 
patients were married ui para and iv para 
four were married and had ne\cr been preg 
nant and four were unmarried 1 he duration 
of the endocenicitis \aned between a feu 
months and 4 >cars Two of the ten had heer 
ated cervices which were repaired in addition 
to the local treatment I u«ed ether in these 
conditions because I was confident that if we 
could find some solution which was a stimu 
lant but which could not produce an> 
deteriorating effects on function we might 
shoiv a step m advance in the treatment of 
chronic endocervaatis or cervicitis The 
method advocated is comparativ cl> simple 
1 he v\hole procedure can be earned out in the 
office If > ou hav e an assistant or a nurse it 
makes it a little easier but it is not ncccssarj 
The onl> instruments needed arc a bivalve 
speculum, an ordmarj dressing forceps a 
tenaculum a 20 cubic centimeter glass Luer 
sjnnge and some 12 or 14 gauge rubber 
catheters The patient is placed on the 
g> necological table and the bivalve speculum 
introduced The cenix is hooked with the 
tenaculum to stead} it Ihe Up of the 
catheter is grasped with, the dressing forceps 
and under guidance of the e>e is pushed 
into the cervical canal for i 5 to 2 mdies 
After this is done the tenaculum and dressing 
forceps are removed and an ordinary tampon 
inserted I prefer cotton to any other mate- 

*R»ad before Ibe Chtcaeo Gyoen 


nal because it absorbs the few drops 
ether liquid which wiU drop back into the 
vagina The Luer s>nnge is filled with 20 
cubic centimeters of ether which is injected 
through the catheter fairlj slowl} The 
patient who receives approximate!} 20 cubic 
centimeters complains of a sensation of 
cold followed immediate!} afterward b} a 
sensation of extreme warmth but she does 
not complain of severe pam 

In none of the ten cases was there an} 
severe reaction The object of the cotton 
tampon is to prevent the dropping of the 
few drops of liquid ether into the vagina 
which would be painful Consequent!} b\ 
the hohlmg of the tampon tight again't the 
cervix pressure is maintained Those of 
>ou who were litre 4 }cars ago will remember 
m) slating that the action of ether was the 
same as that of a v apor fen seconds after 
It IS put into the peritoneum it acts as a 
vapor un<lcr tension Therefore a tampon 
placed against the cervix has this double 
action, It prevents the dropping of ether 
into the cervix, and permits the vaporization 
to be more thorough ToHowing the treat 
ment w c wait 5 minutca and then rcmoi e the 
tampon The patient Icav cs the office 5 or ic 
minutes later The treUments are repeated 
twice a week It goes without saving that in 
cases with lacerations and in chronic cn 
largement of the Bartholin gland treatment 
should be surgical prior to that of ether 
T he results ha\ c been extremel} gratif} ing 
Perhaps I could mention one tj pical case a 
}Oung woman of 21 jears married 4 }ears, 
not pregnant On examination I found a 
marked retroversion of the uterus and a 
t} pical picture of an oozing cerv ix I here w as 
thick, tenacious mucus filling the whole 
upper vaginal vault After eight treatments, 
the endocervacitis had improved 75 per cent 
I did a round ligament shortening and the 
patient left the hospital after twelve treat 
tnents I followed that patient for 
jears She reported to me ev eij 3 months for 

^MllSdexty Eecembtriy 
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etamination I con«ider herabsolutelj cured 
The same is true of the two patients with 
lacerated cervices which I repaired and 
afterward treated localI> The^ are abso 
lutely well, do not comphin of leucorrhcca 
and no longer wear protectors I have no 
hesitanc) in recommending this as a simple 
effective office treatment for endocerviali 
The second condition in which I have used 
ether localJj and I hesitate somewhat to 
present this because it might be misunder 
stood is for the production of therapeutic 
abortion In the past 5 jears I have had 
three occasions to produce therapeutic abor 
tion The first was in a joung married 
woman a Polish refugee 7 jears of igc who 
was sent to me because of tuberculosis of the 
left upper lobe of the lung She had not onlj a 
tuberculosis but also a pleurisj with effusion 
With the same treatment which I u c for 
endocerviatis I introduced the catheter 4 
inches instead of a and injected i dram of 
ether into the uterine cavit) The same 
sen«ation of cold followed however in this 
case by a sensation 0! heat and immediate 
cramps occurred Within 2 nunutes ether 
vapor mixed with a fen drops of blood issued 
through the cervical canal I left the patient 
on the table lor 5 nunutes, at the end of 
which time the cramps had ceased She was 
taken home and 18 hours later passed t 
spontaneous product of conception That 
was mj first case \ > ear and a half later an 
Italian woman also tuberculous months 
pregnant was sent to me and I used the 
same treatment In this case I did not 
succeed in passing the ^oft rubber catheter 
She had been badlj lacerated in the two 
previous pregnanaes and I could not pass the 
catheter into the onfice rortunatel> I had 


a No 12 Coude hard catheter and bj hold 
ingit with Its tip turned antenorlj it passed 
into the uterine canal without an} difficulty 
Again I injected a dram of ether This 
patient was a Sicilian highly exatable and 
she created quite a little disturbance m the 
office for about 2 minutes The cramps ap 
patently w ere excessiv e She confessed after 
ward that the pam was not excessive but 
that she was scared Those of j ou who Lnoir 
the southern Italians can understand how 
they cry out at apparently nothing She 
quieted down and was taken home Twelie 
hours later she telephoned me that she had 
expelled a product of conception 

The third case was a Rus*ian refugee 27 
years of age marned 1 para, wnth a nght 
upper lobe tuberculosis and a pleunsy with 
effusion The same procedure was earned 
out on this third patient and 20 hour# later 
she had a spontaneous expulsion of the prod 
ucts of conception This third case S months 
later died at the Municipal Tuberculoais 
Samtanum of a generalised pulmonary tuber 
CulOMS 

I report these three cases because I think 
they give one a new modus operandi in 
cases in which therapeutic abortion is frank 
ly indicated Remember, these cases were 
Parity cases and did not want to go to the 
hospital and especially did not want to go to 
the Cook County Hospital •Ml three were 
followed for months afterward and there 
were no complications in any one of the 
three I hesitate to report the method 
because of the danger of such procedure 
being abused but I do feel it is a safe pro 
cedure when there are proper indicabons 
and there surely were indications m th^ 
particular group 
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Indicvtiov \nd LmiT\TioNs‘ 

B\ GEORCr CL\RK MOSnnR, \M M t> fACS K\ss« Cm Mjssotw 


T he pnmiti\ e mdica-tion for abdominal 
deh\er> i\as doubtless the attempt to 
Sparc the unborn child of a lUmg 
mother This was a priclicc among the 
Eg)ptians and the Jcus perhaps e\ on with 
earlier nations, more pnmiti\e people 
Cxsarean section nas ccrtamlj known 
to the Romans as witness the lc\ ri^ia of 
Numa Pompilius one of the carlj C-esats 
that the bodj of no woman d>ing m labor 
should be buried a\ithout the child being 
first evtracted The interest of the mother 
of course, was not considered as she was 
alreadj moribund The lex regia became the 
lea cicsarea or law of the Emperor, under the 
C'esars, coming down through the Germans 
as the Kaiserschmtt, thus it was a Rojal 
decree an edict, not a method of operation 
The denaation of the word is questioned 
b> some authorities as to whether it be from 
cado, caderc, cast, casum, or from one of 
se^cral other roots If the dcn\ation be 
accepted as from credere to cut it is clear 
then cxsarcan section is a redundancy being 
a duplication of twowordsof similar meaning 
The terminology must probably be left in 
doubt 

Whateaer the deniation, the operation wall 
probably continue to be know n by its present 
designation, since time and custom ha\c 
stamped it with approval 
The history of the caisarean operation is 
to be dmded into four penods 
First the postmortem law, the lea regia up 
to 1500, second 1500 to 1876, third 1876 to 
18S8, and the fourth since iSSS 
Vague tradition doubtless is more than 
histoncal fact the source of many stones of 
the survival of the mother m early sections 
It IS questioned if Julius Cxsar was thus born, 
as witness letters he wrote from his \anous 
wars to his mother Juln Several other his 
toncal characters including ^sculapms and 
Edward VI of England were reputed to have 
been caesareans Perhaps they were 


Shikopinrc tells us that MacdufI was 
“from his mother’s womb untimely ripped”, 
but Dr Harris thinks that this has reference 
to a horn rip bv a bull not by the knife of 
the barber or hthotoraist 

Mcilical antiquaries liavc long studied the 
interesting case of the wife of Jakob Nufer 
the sow gclder of Segerhausen Switzerland 
m 1500 1 he patient was given up in despair 
by eleven barbers and seven midwives be 
cause they saw no indication for her dchv era 
\\c arc told she was operated upon by the 
schwem spayer himself as he declared, non 
scats alicut porco, just like lie would do for a 
sow However, since Mrs Nufer lived to 
bear four other children, including a pair of 
twins there is a question as to whether the 
case was not one of full term abdominal 
ectopic pregnancy and not a problem of con 
traded pelvis which was thus happiU 
terminated 

It IS a far cry from Nufer to the refinement 
which today is to be seen in a exsarean section 
yet for over 500 years we learn that no im 
prov ement in results w as obtained in maternal 
mortality in abdominal dehv erv Dr Harna 
of Philadelphia, wrote that until Dr Lusks 
case in 1876 no successful operation so far 
as the mother was concerned, had been per 
formed m Amenca m half a century In 
fact he gathered statistics of 14 cases of gore 
nppmg by bulls and buffaloes, with 10 
mothers and 7 babies survivang, as against 
84 per cent death rate of mothers at the 
hands of the surgeons 

The victims of the CKsarean all died from 
hjcmorrhage and sepsis, as the uterine wound 
was not sutured 

Tarnier said that no woman who was 
ddivcred by a caesarean in Pans, 1787 to 
1876, survived, Winckel and Stein made the 
same assertion as to the operation in Vienna 

The indication for cajsarean section m the 


interest of the mother dates from the thirri 
penod, that of Porro's supravaginal amputa 
•PfeseotedbebretbeUftroitObsletHcalSfiCiety OctobeMJ 1916 



6s6 


SURGERY, GYNECOLOGY AND OBSTETRICS 


tion of the uterus m 1876 the brilliant results 
of which would seem to justif> the perform 
ing of the operation as a means of sa\ing the 
life of the woman the mortalit} having been 
previouslj 56 to 84 per cent Hence Porro is 
to be hailed as the discoaerer of a humane 
and comparativeU safe operation, which 
Ins been a boon to humamtj 

It is an interesting commentarj on the 
third era that Dr Rcnkcl a mcthcal mis 
sioinrv in Uganda Africa described a 
exsarean section which he saw done b> a 
native in 1879 The patient was made drunk 
on banana wine as an amisthetic The opera 
tor washed hia hands in the same fluid as an 
intiseptic The incision was made the fetus 
lifted out the cord was cut the placenta 
removed and the uterine cavitj washed out 
with the wmc The abdomen was held to 
gether b\ two native assistants while the 
abdominal wound was closed with a figure 
of eight of grass on pins 1 he entire abdomen 
was then covered with a paste of herbs The 
temperature did not rise over too The 
wound was healed in ii da>s 

I he fourth epoch in casarean begins with 
Saeiigtr m 1888 This was the first con 
servativc as compared with Pottos section 
anl amputation of the uterus which was of 
course radical 

Porro s method was then relegated prop 
erlv to the class of cases distinctlv infected 
Saenger s operation preserving the maternal 
capacity of the woman Ihc present day 
fourth era includes the conservative section 
of baenger the Porro amputation the two 
flap tow cervical incision ofDeLee and Beck 
following that of Frank of Cologne in 1907 
(cxtrapentoneal operation for cases infected) 
and the vaginal exsarean to which Reuben 
Peterson in 1914 gave a most enthusiastic 
discussion even urging it as the operative 
technique for the general practitioner 
Analysis of all the various methods of 
operation brings the appreciation that each 
had its virtues in some especial instance for 
the great majority of cases the indication will 
still be the classical conservative operation 
When a previous attempt has been made 
to deliv er by the peh ic route the membranes 
being ruptured, when forceps version or 


craniotomy have been attempted or even 
when repeated vaginal examinations havecon 
laminated the field and infection is to be an 
ticipated the Saenger conservative operation 
is not indicated because of the enormous mor 
tality The choice under these circumstances 
is to bedependent on the obstetrical judgment 
of the attendant 

Ihe outstanding fact to be borne in mind 
m estimating the true value of exsarean sec 
tion is that the perfection of operative tech 
nique is not the sine qua tion m the reduction 
of mortality Technique has this marked 
benefit only in properly selected cases 
Not only among the laity but of enor 
mously greater gravity there exists in the 
imnds of the profession today the idea that 
exsarean section is an absolutely safe and 
simple operation which can always be de 
pended upon to give perfectly satisfactory 
results to mother and child 
It must be borne in mind that anv laparot 
om> carries its element of the risk even in 
the hands of the most skilled operator and 
under the most ideal condition of the patient 
and her environment Hence a exsarean 
operation instead of being chosen as one oi 
election after deliberate consideration as the 
safest and best means of delivery, is adopted 
by many poorly trained obstetricians and 
general surgeons who do not pretend to have 
a working knowledge of the fundamental 
prinaples of the art of obstetrics It 
looked upon as an universal panacea for all 
obstetnc ills regardless of the condition of 
the patient her measurements her general 
health or the history of her case or as one of 
my confreres in our hospital is fond of saying 
'Since a cesarean section is an operation so 
easy to perform it is like shooting fish in 
shallow water It is the easiest obstetnea 
maneuver unless one admits the application 
of low forceps at the outlet, yet the operation 
carries with it because of failure properh an 
intelligently to interpret indications a 
morbidity and mortality than any 0 ^ 
abdominal operation done for anv pc' 
condition , , , _ 

Because of the furore for surgical delwen 
of the child emsarean section has c 
such a popular operation that wv arc P 
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to forget thit the operation is not to be 
undertaken sinipl> as an example of spec- 
tacular brilliant abdominal surgery It is 
rather to be approached in a \erj differ 
ent spirit, for it is a demonstration of the 
obstetrical conscience with limitations which 
jearl> become more hard and fast when 
measured by the risk rate invohed on the 
part of the mother 

It IS an established fact that the scope of 
an> surgical procedure widens as the technique 
is perfected and as the morbiditj and mor 
talit> are therebj reduced Caisarean section 
has been no exception to this rule 
It IS the endeaxor of this discussion to 
show that while the indication has been 
properlj extended and while statistics can 
be adduced to prox e a mortality of 2 per cent, 
these figures are based on select cases with 
ideal enx ironment and experienced obstetrical 
skill m the management of the delivery, on 
the other hand, m general the records are 
appalling because surgeons are being urged, 
bj general practitioners, to do section where 
no indication is manifested, and in cases in 
which hours befdre the stage has passed in 
which the mother could be safcl> delivered 
m this manner 

Dr Rudolph Holmes, of Chicago, gave me 
in a letter dated April 8 1926, some most 
interesting figures bearing on the incidence 
of cffisarean section These were gleaned b> 
Dr Tottenham, a young Irish obstetrician, 
who in 1925, on his wa> to assume the chair 
of professor of obstetnes and g>necoIogy, in 
the University of Hongkong, China, spent 
a number of months among American ma 
ternity hospitals The information is, of 
course first hand, as it was given by ofliaals 
of the hospitals, to Dr Tottenham personally 

The following figures were obtained In the 
Jefferson Hospital Philadelphia, 362 deliv 
eries were done in 1924, 55 by cesarean sec 
tion, an incidence of i to 6 In the Boston 
L>ingln, there were 1,123 births, with 
caesarean section in 92 , an incidence of i to 
12 In the Bellevue Hospital, New York, in 
4 286 births there were 44 cjesarean sections 
an inadence i to 07 In the New York Ljmg 
In, 3,511 labors with 5 caesareans an ina 
dence i to 585 In the Johns Hopkins Hos 


pital there were 875 births for the >car, with 
CTsarean section incidence i to 125, since the 
opening of the hospital the incidence has 
been i to 103 In the Swedish Hospital 
Minneapolis, in 1,667 hirths thetc were 4 
CTsarcan sections, an incidence i to 201 In 
the Burnside Hospital Toronto, within 8 
>ears there were 6,982 births with 8 caesarean 
sections an inadence of i to 861 

The interesting fact of these figures is again 
the obstetrical conscience The selection of 
cases for ca?sarean section showing an in 
cidcncc all the wa> from i to 6 m Jefferson 
1 to 12 in Boston L)ing-In, to i in 631 m 
Minneapolis General and i m 861 iii Toronto 
IS a remarkable contrast 

Surcl> the material reaching the maternitv 
hospital in the various sections of the countr> 
can hardl> show such wide dtscrcpancv in 
its anatomical or pathological indications 
We must recognize that the personal equation 
IS largcl> responsible for the statistics 

In a stud> of 2 000 cases of contracted 
pelvis in the Montreal Matermtj 1906 to 
1924 out of la 000 labors it was found that 
622 cases were of the gcnerall> contracted 
l>pc, 509 were rachitic 398 were masculine 
and 18 were diseased The interesting feature 
of the analjsis is that 75 5 per cent delivered 
themselves spontaneous!) leaving but 24 a 
per cent which must be relieved bv some 
operative procedure Torceps deliveries were 
done m i56 with 2 deaths, x from cardiac 
disease, i from sepais The infant death rate 
was 16 6 per cent Version and extraction was 
done in 68 cases with one death from haimor 
rhage and with 30 8 per cent infant mor 
tahtj Caesarean section was done 117 times 
for contracted pelvis, with a maternal mor 
tality of a 3 from sepsis, i from cardiac 
disease, and i from sircoma Seven of the 
babies were lost Cramotom) was done 31 
times, always b> selection, with no maternal 
deaths 

In 70 cases labor was induced with no 
maternal death These results are fairl) 
indicative of a w ell organized prenatal service 
and the cases of pelvic dystocia which must 
come mto the class of operativ e treatment are 
differentiated long before the case reaches 
the stage of an emergenc) , again proving the 
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immense \alue to women in labor of having uterine disease was given as a cause in ;o 
had prenatal care during pregnanc> cases with a maternal mortality of 46 per 

Eardlej Holland of Birmingham, in an cent and fetal mortality 86 per cent 
e\hauslnc stud> reccntlj ga\e the most In hemorrhage and shock, the operation 
complete analysis of the nsk rate in caesarean was done not pnmanl) to sa%e the child 
section since that of Peterson in 1914 Hoi but as the quickest and easiest means of con 
lands sur\e> included all the report(^ cases trolling the bxmorrhage from the fatigued 
of exsarean section done in Great Britain uterus 

and Ireland iqii to ig o and his analysis of Obstruction by fibroids was the indication 
the indications has become a classic In mSS cases and oaariancnsts in 12, carcinoma 
eluded are 4 107 cases of section and the\ are of the cervix was the indication 25 times 
clas'-ified according to the indication con The mortality in fibroids was 10 per cent and 
traded pelvis 3372 eclampsia and other fetal death 25 per cent 
toxxmia 2 7 antepartum hi-morrhage 208 Thirty three cases were operated upon 
other conditions 336 becau«e of malpresentation or over sue of 

The mortality in contracted pelvis was the fetus 
4 1 per cent The 1 202 cases operated upon Grave maternal disease induded 40 cases 
before the onset of labor gave a mortality of with heart trouble and the mortahty in 
T 6 per cent in 389 sections done early m these was 25 per cent with fetal deaths rd 
labor the mortabtv was i 8 Operation late m per cent 

labor showed an increase in a death rate of 10 Two sections were done for pulmonary 
per cent In 35 ca es a previous attempt at tuberculosis and two for habitual death of 
induction betore the section was done had the fetus during labor 
filled The mortality here was 14 per cent Holland does not mention the number of 
\fter unsuccessful attempt at forceps de cases of secondary sections done, the ladica 
liverv the cxsarcan morialiiv was '*57 per tion being a previous abdominal delivery 
cent for the mother and ,8 per cent for the This report covers only the experience of 
fetus 30 per cent maternal mortality fol British obstetric surgery In a discussion 

lowed unsuccessful attempt at craniotomy of the subject of operative obstetrics m 

In the I39 cases of contracted pelvis which Amenta Polak recently said “It has been 
resulted fatallv the cause of death was earned to such in extent that even the 

peritomtis 49 spp«is 16 septicxmia 10 pul physiological process of normal labor is 

monarv embolism 8 pneumonia (all tvpcs) being disturbed a normal child in normal 
17 ileu« 2 and intestinal obstruction 3 Of position being propelled by normal mecha 
the children 12. were bom dead and nism of labor through a pelvns which is ample 

died in the tirst weeks The mfint deaths and with soft parts that are thorough' 

were direcilv proportional to the duration of dilatable is today often disturbed either bv 
the labor The maternal mortality m 195 exsarean by version or routine apphcation 
cases of eclampsia treated bv exsarean section of forceps as soon as the head reaches tne 
was^ percent The death rate was three ischial spines Other operators have ^ 
limes higher after the sixth convulsion widened the indications for exsarean 
T oTxmia was blamed for 20 cases pneumoma that this method is being employ ed for n 
(all tvpesl 8 and embolism i Fetal and real obstetnc reason, simply because 1 ‘ 

infant mortahty was jO per cent Prema the quickest roost convenient wav of get c 

tunty was assigned as the chief cau<^ of the baby out of the uterus 
infant death ‘ The average hospital however, wu| s 

For placenta prxvaa section was done 139 a death rate record of 10 per cent and v 

times with a mortahtv of ii 5 and a fetd while in selected cases under ideal ^ 

death rate of •’7 per cent of technique the mortality is lesS 

For acadental hxmorrhage Holland re percent This variation between 2 p 

ports a mortalitv of 27 per cent m 66 ca«e 5 and 10 cannot be all due to ditiere 
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operative abilit> nor to any other causes 
than careless and reckless neglect of obstct- 
nc principles ” 

Hoi\ever, Polak has demonstrated that the 
cxsarean patient has imposed on her, e\cn m 
acleancase, because of thepresenccofinfectne 
bactena m the cavity of the uterus a possible 
infection These bactena find their wa> 
through the open cer\nx to the wounded 
area of the uterus, consequent!} amorbiditj 
follows which the patient operated upon for a 
tumor such as a hbroid or o^a^an cjsts is 
spared 

These bactena were found by Polak, later 
by Losser, on the fifth and sixth da> after 
operation The sutured wound is invaded as 
w ell as the \ ast culture field w hich thcpiaccntal 
site affords 

In Massachusetts in 1921, exsarean section 
had displaced eclampsia as the second most 
frequent cause of death among partunent 
women Surgeons in Massachusetts are 
surel} an average in ability so it is again 
apparent that perfection in operative skill 
is not alone the important factor in reduction 
of mortalU} 

Newell reported a survey of hospitals 
within a radius of 40 miles of Boston, reveal- 
ing 100 cajsarean sections with 100 per cent 
mortality, in the majonty of these tragedies, 
the fact that caesarean section had been done 
did not appear in the report 
In a letter from Dr William H Davis, 
chief statistiaan for Vilal Statistics oj the 
Census Bureau, dated April 5, 1926, are the 
following figures showing that the deaths 
from cjesarean are increasing in this country 
year by year In 1921, 247 deaths were 
reported in the Umted States, in 1922, 266, 
m 1923, 285, and in 1924, 304 While these 
are doubtless far from correct since many 
deaths wall be reported as from septicsmia, 
hemorrhage or other coincident causes, the 
figures are suggestive as demonstrating the 
increased recorded mortality of 22 per cent 
in 4 years' 

In the American Journal of Obstetrics and 
Diseases of Women and Children, April 1908, 
Dr Halpenny, of Wmmpeg, discusses the 
indications for cesarean section, and in his 
conclusions submits a question which he pro 


pounded to a number of operators through 
out the country, is to sterilization following a 
cesarean in a primipara aged 30, with a con 
conjugata of 6 75 centimeters The answers 
he received were so vaned that one is struck 
with their lack of harmon}, until anal>sis of 
the group reveals that it is the state of mind, 
surgical or obstetrical, which is responsible, 
for the difference 

Among those consulted were J Fairbairn 
Binnic of Kansas Citj , William J Majo, of 
Rochester, John B Murph}, of Chicago, 
George W Crile, of Cleveland, John B 
Deaver of Philadelphia, all general surgeons 
I he obstetricians consulted w ere J Whitridge 
Williams of JohnsIIopkins, Josephs DeLce 
of Northwestern, J Clarence IVcbstcr, of 
Rush Medical College, Henry D Erj, of 
Georgetown Umversit}, and William H 
Gardner, Montreal Umversit} The verdict 
was nearly a 50 per cent hung jury W'^ebster 
joining the general surgeons for sterilizing, 
and Ma>o and Deaver agreeing with the 
obstetricians that the woman should have the 
opportunit} of an attempt to have another 
child The views of all operators on such 
points wluch are fundamental, need to be 
cr>stalli2cd before we can c'cpcct to bring 
ideal results into our statistics 

When one goes back to the first pnnciples 
of obstetrics he must realize the vast trans- 
formation which has taken place and how 
much the operation of czesarean section has 
been populanzed throughout the avalized 
world in the last 10 years Where section is 
advantageously employed we all claim results 
are admirable, but in cases in which it is 
contra indicated, it is not onl} unjustified, 
but it becomes a factor in heightened mor- 
bidity and mortality 

How are we in Amenca to get back to 
normalcy m this situation? If you will bear 
with me a few minutes, let us bnefly consider 
a much neglected phase of prenatal care, and 
that IS the simpler measurements of the 
pelvis A suspiaon of pelvic deformit} is 
aroused by small stature, unusual gait, mal- 
formation of spine, or limbs, or in a primip 
ara, b} a pendulous abdomen 

However, pelvic malformation may exist 
unsuspected, with no outward indication 



SURGERY, G'iRCCOLOGY AND OBSTETRICS 


^6o 

On the other hand statistics %\iU prove that 
in the great majontj of cases of pelvic dis 
crepanc> sa\ 75 per cent the patient will be 
able to deliver herself without interference 
So one ma> saj that the whole problem of 
c^arean section maj be included in two 
phases of maternal welfare which is after all 
the verj foundation of modern obstetrics 
first the obstetric consaence w hich one must 
have to differentiate the normal voluntar> 
case from the one which requires a section 
either in the interest of the mother or of that 
of the pro'^pective child and a second a 
knowledge of pelvamttrv con<:acntiousl) 
applied 

Fanuiiant) with the rhameters of the 
bnm and the outlet are essential and are so 
very simple >et how often are the> under 
stood in general practice or how often are 
the> utilized in the everv day e-cpencnccof 
ordinary management of obstetrics’ 

I am now j^eading with you not only as 
«peaahsts but as leaders and teachers of the 
great bods of the profession and I ask what 
percentage of our patients come into the labor 
room who have had a definite chart made 
which shows the capaaty of the passages and 
the bulk of the passenger-' Perhaps not one 
m a thousand phvstcians gives any thought 
to the matter 

The great multitude of women cspeaally 
m the South still dependent on rmdwives 
which number is I believe estimated at a 
quarter of a million out of two and one half 
million confinements annually in the United 
Slates are not included m a discussion of 
cicsarean section Their problems of mortality 
are in another class I refer only to those 
patients who are attended by physiaans 

Sooner or later education of the laity will 
demand that the accoucheur must become 
familiar with prenatal care just as women 
have been taught the safety of the hospital 
Every doctor should carry a pelvimeter and a 
tape just as he has a thermometer a hj'po 
dermic synnge a stethoscope and a blood 
pressure apparatus Every woman putting 
her life in the hands of a doctor in her preg 
nancy is entitled to have a careful physical 
examination, routine advice throughout and 
dose ob-^ervation measurements, weight etc 


If the external measurements are average 
normal figures, it may not be necessary to go 
further m the pelvac investigation than the 
crests, the spines and the Baudelo que or 
external conjugate These should be taken 
and recorded If these be found equally 
diminished % generally contracted pelvis t> 
suspected If the outlet is diminished it may 
be a funnel pelvis The pelvimeter is simply 
a pair of carpenter's calipers extended and 
gauged Any model is good the most popular 
comprising that of Baudelocque theonginal 
Trench pattern the Martin, the Collyer the 
Carstens and the Brcisky The last has an 
ingenious device a small scale for the outlet 
in addition to the scale for the estimation of 
the bnm and the anteroposterior diameter 
two instruments in one 

The my riad internal pclv imeters are of ao 
practical use That of Skutch or Stem is most 
frequently seen 

The manual examination is far more satis 
factory in obtaining interna! diameters 

The true conjugate is to be estimated only 
from the measurement on the index and 
middle fingers of the right hand passed lalo 
the vagina until the middle finger impmge* 
on the promontory and the forefinger i> 
pressed against the subpubic ligament, the 
forefinger of the left then marks oft the lower 
margin of the subpubic ligament on the 
right Both hands are then withdrawn with 
the left forefinger still at the point marked 
on the right index the diatance is taken bj 
calipers or tape It is needless to say this 
should be done carefully , not mistaking a 
false promontory and not failing to mark on 
the lower margin of the subpubic ligament 
exactly 

A discrepancy may be found here as there 
issome V ariationin pelv es as to the thicknesso 
the pubic symphy sis Postmortem examina 
ttons have shown an error as great as 
centimeters , 

In estimating the true conjugate “Om J 
oblique one must consider (i) the depth 
the sy'mphy sis (2) the height of the 
tory and (3) the angle of the symphj^^ 
the horizon , .e 

An old method of manual estimation 01 
the depth of the pelvis desenbed by Johnswu 
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of Edinburgh, was done b> passing the whole 
hand into the vagina, a procedure not to be 
commended in a refined twentieth ccnturj 
practice This maneuv er might gu c a skilled 
obstetncian some idea of the pelvic forma 
tion, but m a pnmipara, without an anTS 
thetic, it would be inconceivable 
It IS obvious that all measurements are 
onl> approximate The accurac> of an> plan 
of examination can only be approximate to 
within o 6 centimeters This for all practical 
purposes is sufficient in the general run of 
cases 

-Another element to be considered in pel 
vimetry is the passenger To determine the 
question of method of deliverj, one must 
estimate the size of the head of the fetus, 
the head of course, being the usual obstacle 
if dystocia be encountered from the direction 
of the child A student of eugenics will at 
once visualize the fetus when he sees the two 
parents He will form some idea of the size 
and shape of the head of the bab> estimated 
from the father and mother — onl> a vague 
surmise but a suggestion 
A number of expedients have been pro 
posed to measure the head vi tilcro, but the> 
have not been found successful One cannot 
calculate the degree of ossification, nor the 
more important element, the consistency of 
the crarnum and its compressibility which arc 
dependent on sutures and fontanellcs 

So we deal ivith some degree of uncertainty 
regarding both the birth canal and the on 
coming head This led Barbour to say that 
the fetal head is itself the best pelvimeter, 
because either head or pelvis may be abnor 
mal in a given case There must be distinct 
adaptation to insure voluntary delivery 
In measuring the head Kerr’s manual 
method is far more satisfactory than Ferret’s 
cephalometer Kerr passes the left hand into 
the vagina With the nght hand he grasps 
the head suprapubic and presses it into the 
superior strait The manner of engagement 
at the bnm can be estimated, also the con- 
sistency of the head, and by pressing the 
thumb along the brim, the degree of over 
lapping can be found 

By this simple maneuv cr one may quickly 
determine the indication for (i) voluntary 


delivery, (2) forceps, or (3) cuesarcan section 
It IS needless to say all this examination 
should be done and information obtained at 
least a month before deliverv No vaginal 
examination should be permitted within the 
limit of a week, regardless of what aseptic 
precautions have been observed 
One establishes a general rule that cajsa 
rean section is always the choice for a live 
child and craniotomy for a dead one if these 
come into competition The exception is met 
when a case of extreme pelvic deformity 
(less than 6 centimeters of a true conjugate) 
is encountered In tius case the body of the 
fetus cannot be drigged through the pelvic 
outlet regardless of skill or experience It 
is an anatomical and physical tmpassc 
In establishing an absolute indication for 
caesarean, it would include deformity of 6 
centimeters true conjugate and solid tumors 
in the pelvis, which form in absolute barrier 
to progress 

ihc relative indications recognized include 
(1) pelves wath true conjugate between 7 s 
and 9 centimeters, (2) tumors, fibromata or 
ovanan Q'sts, (3) placenta prajvia, (4) 
eclampsia, (5) ventral fixation, (6) prolapse 
of cord, (7) impacted shoulder (fetal mor 
talitv IS 50 per cent even after the section), 
(8) abnormal condition of the fetus, (9) re 
traction and contraction rings, (10) scar 
tissue causing ngid cervix, (n) serious condi- 
tion of the mother, such as cardiac disease 
and advanced pulmonary tuberculosis, ex 
treme cedema of the vulva 
When an indication exists postmortem 
exsarean section should always be done in 
case of a dying mother 
To analyze the indications one may say 
that with a Baudelocque of 17 5 centimeters, 
a fetus may usually be delivered by the 
normal passage provided there is no fetal 
overgrowth If the oblique conjugate ib 10 5 
centimeters the true conjugate should be 
estimated as being 8 s or 9 centimeters 
We have for a number of years taken 
McDonald’s andAhlfeld’s external measure- 
ments for estimating the fetus tn ulero, and 
with us it has been of much approximate value 
in determining the size and weight of the 
child 1£ the hIcDonald dimension is checked 



66 - 


SURGER\, GYNECOLOG\ AND OBSTETRICS 


b> that oj \hUcld and an endea\or to meas 
ure the accommodation of the head to the 
inlet by Perrett or Barbour’^ manemer is 
made one is fairlj safe in predicting a a olun 
tarj or at the farthest a forceps extraction 
On the other hand if the head does not ap 
proximate the capacity of the inlet and a\e 
tmd the true conjugate less than 7 5 and on 
the other hand the McDonald is o\er 37 
centimeters or the Ahlfdd o\er 28 centi 
meters one should consuler the advisabihtj 
of a section at the onset of labor Abo\e g $ 
centimeters of a conjugata \era no trouble 
need be antiapatcd from contracted pelvis 
The funnel pehas which has a bi ischial 
diameter of le^s than 7 centimeters is usually 
a barrier to normal delivery at the outlet, 
e\ en if the inlet be capacious 
Casarean section is indicated in th*^ pres 
cnce of tumors it the\ are a definite inter 
fuence Dickmson gathered statistics from 
which he estimated that in New \ork State 
alone there are 35O 000 women with fibroids 
Ihc majoritv of these women are not aware 
of their condition If thej become pregnant 
thea deliaer themscKes aoluntanly 
There must be a positiae d>stoaa to 
justif) an operatise deU\er> in case of 
fibroids a fact which I attempted to pro\c 
m a paper read at the meeting of the American 
Association of Obstetricians Gynecologists, 
and Abdominal Surgeons at Hot Spnngs 
\irgima If the maoma be located in the 
fundus it is not an indication for interference 
An incarcerated oaarian cast wath a twisted 
pedicle demands operatuc deli\er> of the 
child 

In regard to placenta praivia as an indica 
tion for emsarean section a letter from Dr J 
Whitridge Wilbams dated April 14 1926, 
gi\es lus \iews with which mj oivn experience 
coincides, that is that it is the rare case in 
which exsatem section is indicated for placen 
tapraixia one with a rigid cervix undilated 
and a complete central prxxna 
In general m my hands the Voothees bag 
his serx ed mo t admirablj to plug the cervix 
md to pre s against a marginal pravia until 
a sufficient dilatation is obtained to do a \cr 
Sion and extraction Williams gives a history 
of 40 cases treated at Johns Hopkins Hospital 


with bag induction with only one death 
WhitehousB in the Journal of Obslclncs and 
Gynecology of the British Empire, also follows 
the same technique His expenence in the 
Birmingham Hospital included 211 cases 
treated by \ ersion which resulted in a maternal 
mortality of 4 2 per cent and a fetal mortalit) 
of 91 per cent Thirty five cases by the bag 
method had no maternal death a fetal mor 
tality of 75 per cent The exsarean sectianhe 
claims IS indicated only when symptom ar^e 
after the eighth month and it is assumed the 
initial hxmorrhage has not impaired the 
chifd s vntahty 

Kerr considers that exsarean section u 
indicated for cpntral placenta previa Hu 
figures being 10 per cent maternal and 13 
per cent fetal mortality, while the older 
methods show eel 4 per cent maternal and 40 
per cent fetal mortality 

As an indication m eclampsia it was the 
consensus of opinion at the British Congress 
of Obstetnes and Gynecology in 19 2 that 
only a case with no labor a long hard cervix 
no progress in 6 hours of conservativ e treat 
ment should be sectioned 

Considerable doubt has arisen m the last 
few years as to the curative effect of Mpw 
delivery m eclampsia as contrasted with 
conservative methods 

It IS in eclampsia indeed that cx areati 
section suffers its most glaring abuse The 
consensus of opinion among competent ob 
stetncians is that the mortality, averaging 
over 30 per cent is too bgh a penalty to pay 
in the face of results by purely ob 
measures which have never been approached 
by those of abdominal section 

The only instance in which the towsi/ 
patient should be subjected to the added ns£ 
of a section is the case of the pnmipara wam 
unyielding cervix who has a pre damp c 
history whose condition suddenly be<»ine 
grave, and who e symptoms are not reh 1 
by venesection v eratrum nor morphine a 

6 hours 

In Reuben Peterson s conclusion as to 
treatment of eclampsia by exsarean 
divides the cases into two groups to 
alized for study tirat those undertaken 
1908, when the technique test of 12 
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hboT resulted in 11 c per cer\t mortality be 
cause of dela> , and second those since in 
uhich operation b> election has reduced the 
mortality to a percentage of 6 i 

In his contrast of results of treatment bj 
radical measures, A\iUnms reports a mor 
lalit> of 24 per cent in radical operati\c pro 
cedure in eclampsia, as against 13 per cent m 
the StroganofT senes and 10 5 per cent b> the 
Dublin method 

Ventral fixition is toda> not so popular a 
gynecological method as it v. as a {e\\ > cars ago, 
so it IS not so hkelj to be presented as an m 
dication for CTsarean section, though t\\ o cases 
a\ere seen last aear m uhich djstocia uas due 
to this cause Williams sa\s that the antenor 
wall of the uterus buckled in one of his cases 
in which the junction was effected, the head 
in one compartment, the feet in the other, 
thus necessitating a ccesarean section 
There is ordinanly no indication m my 
opinion for cajsarean section in prolapsed cord, 
impacted shoulder posterior position, nor 
impacted breech unless in a \er> exceptional 
condition Persistent Bandl ring retraction is 
a legitimate indication 
Too little discussion is apparent in reference 
to the dictum “once a caisarean always a 
caisarean ” 

While in 1924, I fortunately was able to 
deluer 3 patients bj orthodox method, per 
na naturahs, subsequent to a primary sec 
tjon, the exhibit of Dr HiJhs at the Cook 
County Hospital, Chicago, of four ruptured 
uteri occurring in the service between March 
and September, convinces one that any 
case may be one of the 4 per cent, which is 
the uni\ersally accepted figure as to fre 
quency of rupture of the uterine scar m a 
subsequent pregnancy 

Manj of these ruptures have occurred 
previous to labor, thus emphasizing the neces 
sity of elaborate attention to the technique 
of suturing the uterus following the operation 
of section, and espeaally of accurate itifor 
mation as to infection following the cisarean 
section 

One cannot rest from a discussion of this 
sort without calling attention again to the 
reports of Polak, m Brooklyn, in which he 
contrasted the mortahty of the cases operated 


upon b> election, followed by a maternal 
mortality of 2 per cent, and those brought m 
from outside the hospital, potentially in- 
fected with a mortalitv of 6 per cent, anJ 
those frankly infected before admission, in 
which the mortalitj was ii per cent 

No apology is made for this discussion of 
this subject since the abuses which ha\c 
crept into its performance ha\e become such 
a glaring matter for criticism The who’c 
question is again one of education If wt can 
coiwmcc ourscKct* of the proper indications 
for caisarean section that they are definite 
ami that the \iolation of the recognize! 
limitation will surel> be punished, we shall 
become better obstetncians and the patients 
will be saved the risk which it is needless to 
attempt to emphasize and which they are 
forced to take, with results which outrage 
the obstetneal conscience as well as the prm 
aplcs of good surgcr> 

The absolute contra indication for caesarean 
section IS a case m which the child is dead or 
scnous!> threatened with danger of dv mg If 
the mother is infected or m an environment 
which renders an aseptic operation imprac 
ticable cramotom> should be the opera 
lion of choice However repugnant the de 
stniction of the child ma> be it is a matter 
of cxpediencv to be met, but the woman 
alive and perhaps already a mother, is of 
more value to the famil> and to the state than 
the unborn fetus which has all the vicissi- 
tudes of infancy and childhood to encounter 
This IS not the teaching of the church but in 
fact it IS the position one must assume who 
realizes the gravity of his responsibility at a 
time when prompt and clear thinking are of 
such paramount importance in reaching a 
conclusion 

Of course no such decision can be acted 
upon wathout consultation and a careful 
explanation to the family of the nsk mv olv ed 
If it is deemed, after free discussion, that the 
child is to be spared, regardless of nsk, the 
uterus should be removed at once, after the 
ddivery Several Kansas Cit> general sur 
geons have for years had a rule that they will 
not operate on a case brought in for a 
csesarean section without having consultation 
with an obstetrician 
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This gi\ es an experienced opinion as to the 
genera\ problem ‘ Is there a ph\ sical indica 
lion for interference’ in thclight of our 
kno\\ledge of results in hte ct'^areans 
after hours, in labor repeated \aginal ex 
ammations ruptured membranes, attempts 
at forceps \crs.ions and other procedures it 
1$ apparent that the uoman is almost cer 
tainh condemned to death if a caiiarean^^ection 
lb done under in% of these untoward circum 
stances We spare her this n'V. e\en if the 
alternatue must be a uramotoma 

\ case illubtrating the trend of the modern 
surgical mmd occurred rccenth when a 
\ er> competent general surgeon asked that I 
be called after two general practitioners 
had the patient draped and rcad> for him 
to perform a cTsarean section on account 
of the failure to deliver a large cliild in pos 
tenor position N o pel\ imeira had been done 
and the worn in had been -4 hours m labor 
and the membranes Were ruptured beforeshc 
entered tin ho piial 

I look the external diameters which seemed 
ample found the dilatation complete was 
able to do an eas\ version and fortunatelv 
both mother and child made an unmter 
rupted rccoverv I assured them it was onlv 
good obstetrics 

This case is onl\ mentioned to show that 
morbiditv and moriahts in these ca art 
dependent on obstctncal judgment far more 
than on the operative skill of the surgeon of 
recognized skill and abilitN Wc must admit 
that an operation which carries an averace 
death rale of 10 per cent has something 
wrong which demands investigation 

Unfortunateh these caso are not segre 
gated but are scattered throughout the coun 
trv and do not exatc the apprehension 
which would follow were the patients under 
the care of one operator or a group of surgeons 

A verv good suggestion comes from Di 
deXormandie, of Boston who savs that m 
the operating rooms of one of the hO'pitaU in 
Massachusetts there were ported notice* that 
no section should be done without consulta 
tion This followed 3 deaths which occurred 
in succession under care of one operator 

Publiatv is a wholesome sedative to the 
enthusiasm for operation which wall not harm 


am clinic and maj be one source of bcnetit 
in reducing our mortahtv m ca?s3rcan section 
Dr deNormandie remarks that no man likes 
to have aired hij. bad results before a group 
of confreres 

In regard to the question of mdicaiioa 
from the standpoint of the patient s relative 
safetv in the choice of procedure it must be 
emphasized that it is onlv when a ca>3TeaTi 
operation is an elective one done at an 
appointed hour just before or ju t after the 
onset of labor for a definite ob tetncal indi 
cation that results under these arcum tanccs 
are bevond reproach However when as it is 
loo often the case it is an emcrgcncv section 
which is done m neglected labor b\ an oc 
casional operator the mortahtv promptU 
climbs to appalling heights 

CONCUMOSS 

The indications for ccvarean *>cciion tnw 
be thus condenseil 

r \ BaudeJoeque of Ics> than t/ centini 
ters and a true conjugate of 6 centimeter or a 
tumor blocking the outlet is a positive 
indication 

Seventy fiv e per cent of all pcivac coa 
tractions allow dchv erv b\ natural passacc' 

j The classical conservative or Saenm 
operation done when indicated bv election i 
comparativtiv safe The morialifv hould 
not exceed . per cent for the mother 

4 ^Iatcrnal mortahtv is increa'cd bv 
leaps and bounds through rupture ol tbi. 
membrancs attempt at forcep inductioa 
version cramotomj or even frequent ev 
ammations per ■'agiuum prevaous to tbe 
section '\fter anv of these have occvirrcJ 
ctaniotomv should be selected in the inteicst 
of the mother s life 

If a section is done after potential infection 
it must be a Torro or a low extrapen oneal 
operation 

5 In eclampsia the indication for exsarcatt 
section isliimt ed to the cases of a pnmipara wit 
ngid long unjielding cervxx no iniprovemen 
followang 6 hours of conservativ e irtatmen 

6 Placenta praivaa is most generaib a” 
indication for \oorhees bag induction t ® 
exception being severe bleeding 'with r 
dilatation m a prxvaa centrah* 
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7 Fetil mort'\ht\ is to be reckoned ic nua, or prcmatunt> ii> nccessanl> %astl> aug- 
cording to whether the section be demanded mcnted 

b> peU 1C d> stoaa or by maternal disease In Finally , the indication for cxsarcan section 
the former a minimum death rate for the when nc ha\c reached utopia mil be entireK 
infant may be predicted In the latter the dependent on prenatal care and the obstetrical 
risk to the child due to haemorrhage totT conscience 


FUNDAMENTAL TRAINING FOR OBSTETRIC VL NURSES' 

n\ CFORCr U KOSMAK MD I \CS Nfw \ork 

D uring recent years much has been and the publics conception of a “trained 
\ spoken and written on the nursing nurse’ is no longer the legal one 
situation and the impression has In former years, hospitals undoubtedly 
grown that a lack of cooperation and co exploited their nursing staffs for their own 
ordination exists between organized nurses benefit and it is quite natural that a resent 
and the medical profession In addition the ment against such abuses should de\elop 
quasi political nursing bureaus of xanous Nurses ha\e banded themselxcs together into 
states have, by rapid stages, developed an organizations for their own wellbeing and 
autocratic control over hospital training have, in addition, aided m the development of 
schools which has in many instances curtailed a system of nurse training which should be of 
their efficiency and engendered a feeling of equal benefit to the practitioners of this pro 
resentment and antagonism among physi fession, and to medical men and their pa 
cians This feeling has found expression ticnts Unfortunately, however, the trend 
among orgamzed medical bodies in various has been away from medical supervision 
ways, from the adoption of protesting rcsolu stnctly speaking, m the conduct and orgam- 
tions to the formation of committee:, to study zationof nurse training schools and has become 
the subject and propose remedies It is not largely a matter of lay direction Moreover, 
within my province to enter into a lengthy during the last 25 years the education of 
discussion and argument over these vanous nurses has drifted strongly toward the ac- 
phases of the changing nursing problem, but quinng of medical knowledge rather than 
merely to refer to them in passing, while con- nursing technique Undoubtedly , an mtelli 
sidering the particular interest of ourSoaety gent nurse should have a knowledge of ele- 
in the education of obstetneal nurses mentary medicine, or medical facts, in order 

The conception of nursing held up to the properly to appreciate nursing procedures A 
time of Florence Nightingale and, indeed, survey of the curricula, how ev er, leads to the 
until the beginning of this century , has been observation that more mediane and less 
superseded after a comparatively rapid de nursing has resulted from the effort Just 
velopment by another view, which has placed how much the medical profession itself is to 
this former assistant of the doctor in prac- blame for the unrestrained expansion of 
tically a separate and distinct category As higher nurse training is a question not to be 
the opportumties for the practice of the settled off hand Medicine of today, in cer- 
nursing profession increased, so the desire for tain of its phases, requires a personnel which 
independence likewase became a prominent should be trained m accord wath these de 
feature in this development Legislative mands In other words, we need women to 
enactments in vanous states have created a fill newly created positions in social welfare 
class of mgistered nurses,” in a fashion work, in schools, m matermty and child wel- 
similar to that which obtains for physiaans, fare centers, and m a number of other fields 
■Read at the fifty second annual meetmg of the AmeticaaGynecolosttalSoCKty Hot Springs Virginia May 94 1927 
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It %\ould appenr, ho^\e^er, as if the ambition 
to occup> these higher planes had resulted in 
a grtatl> diminished desire to care for sick 
people in ordimr> illnesses 

The diversions of opinion which have duel 
opcddunngrccent jears as to what should and 
what should not comprise nurst trainmghas 
led to bitter quarrels and rceriminations which 
ha\ c buried the true facts m the question \\ c 
hear much about over trained nurses just as 
we hear about overtrained doctors we are 
constant!) importuned for greater nurse 
training facilities the dictation of our quasi 
political nurses organisations is graduallj be 
coming a nuisance and in some cases a scan 
dal T he question remains w hat shall be done 
to adjust this ituation’ How shall wc bring 
the doctor anti the nurse to a rcalualion of 
the proper limits of this important activilj? 
\nd how shall both sides be accorded satis 
factor) p irticip ition so that the great public 
which in the end pajs the bill shill not be 
negleetcd-’ 

Uitrc irc several features economic and 
otherwise connected with the development of 
nursing as we find it toilaj which must be 
taken into consideration in discussing the so 
called nurse problem It would require more 
time than can be illottcd to this discussion to 
tal c up all 01 these It is mj purpose not to 
include anv of the extraneous aspects of the 
question but to limit m) remarlws to the cur 
ritulum or eour e of studj in the belief that 
an assoeiilion of specuhsts such as this is at 
least m a position to propose, what shall be 
included in a nurse s tr lining with particular 
reference to the field covered b) its activities 
namel> obstetrics and g>nccolog> Of these 
two obstetrics stands bj itself for most of the 
elements of gynecological nursing arc similar 
to those of general surgicil nursing 

In practically all of the states of the Umon, 
centralized bureaus for the ebrcction of nurse 
traininghave been cst iblished Their indnid 
ual requirements for tr iimng are based largely 
on a standardized curriculum developed by a 
Committee on Education of the National 
League of Nursing Education The first 
edition of this curriculum was published in 
1Q19 and the sixth edition has recently 
ippcared Its mam objective is to help in 


raising the general standards in teaching and 
to secure greater uniformity in the cumculum 
of nursing schools throughout the country 
A so called basic course is proposed and a 
careful division of hours and subjects is pre 
sented to include a course of training of 
cither 2S or 36 months This curnculum has 
been largely developed by a committee of 
nurses One of its most sinking features is an 
almost equal division of hours in medianeand 
the technique of nursing It is interesting to 
note what this committee believes to be the 
practical objective in nursing education and 
then compare it with the result A nurse is 
stated to ' belong to one of several profes 
sional groups within the general field of medi 
cine and shares with them m the effort to care 
for the sick, to cure disease to prevent surter 
mg and to promote a high standard of health 
both m individual and m community life 
The nurse s service is claimed to be both a 
personal and a community service and he 
duties and responsibilities have been theo 
retically grouped as they relate to the pa 
licnt the hospital the physician the house 
hold the community the nursing profc" on 
and finally herself 

One of the statements which strike tr 
reader as possibly a basis for some of theprev 
alcnt discontent is that “the nurse does not 
exist to aid the physician, but both enst to 
promote the best welfare of the public ’ In 
other words an entire change has taken piaw 
in the attitude between the nurse and phyw 
Clan as it was formerly believed to exist and 
wc arc no longer privileged to speak of the 
nurse as the handmaiden or assistant of a 
doctor In the words of a prormntnt nurse 
educator a nurse exists not primarily t 
serve the physician but to serve the inoivi ^ 
ual and the community and to protect an 
conserve life in both sick and well " 

In view of the limitations of the nursing 
field as generally viewed by the medica p 
fession has there not been developed ^ 
result ot a lack of interest on our part or po 
sibly for other reasons a calling wmen is 
longer in harmony with the practitione 

medianti* In this connection attention m 

called to another statement m the ^tun 
Curnculum giv enm answer to the contention 
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of those who are concerned mainly in increas 
ing the suppl> of bedside nurses, and belieac 
that the basic course should deal with sick, 
nursing onI>, while all pre\enti\c and social 
aspects of nursing should be considered as be 
longing to the specialized field of public 
health nursing and relegated to a period of 
postgraduate training It is quite CMdcnt, 
however, that this is not the opimon held b> 
the majont> of nurses, or rather b> the 
League of Nursing Education, which, on the 
contrary, considered public health nursing 
just as fundamental as bedside nursing and 
the prevention of disease at least as impor- 
tant a function of the nurse as the care of the 
sick 

In order to accomplish these ends it is pos 
sible that standards have been developed 
which do not meet the needs of either the 
medical profession or the public This may 
well be compared to a method of teaching 
medical students, in which the elcmcntar> 
facts of medicine are side tracked and im 
portance given to training in the speaalties 
and laborator> procedures Perhaps \\c have 
erred in this respect in our medical schools 
and probabl> this would account for the lack 
of general practitioners and physiaans of the 
old school, men who were able to diagnose dis 
ease without laboratory aid and treat it in its 
ordinary mamfe^tations It must be recog 
nized that specialists had better be developed 
b> methods which are applied after the basic 
training in mediane has been secured It is 
the narrow field of specialism which in our 
own branch has resulted in the contracted 
viewpoint that is of doubtful \ alue to the pro 
fession itself and certainly to the commumt> 
Shall w e sit idly b> and permit an allied field 
of medical dctivit> which depends, or should 
depend, entirely on the medical profession, to 
develop at a tangent where elementals are no 
longer considered of importance and where 
the ambition of ever> graduate is not to be an 
agent for the care of the sick, but to take up 
pubUc health nursing, or similar independent 
activit>? 

In order to present the present status of 
nursing education in obstetrics, a careful 
study was made of the curnculum prepared 
bj the National League of Nursing Education, 


the curnculum of the New York State Nurs 
ing Department, and a large number of text- 
books intended for the instruction of nurses 
It is not nccessirj at this point to take up the 
general scheme of instruction except to note 
that during the first term of 15 weeks, 22 
hours arc to be dev oted to clas^. and labomtorj 
work, 16 hours to practical work in the wards, 
and 22 hours for study In the second half of 
the first year the class m laboratory work is 
reduced to 12, the practical work increased to 
36, and the study hours reduced to 12 In the 
second year the weekly schedule includes 6 
hours in lectures and in class, 48 hours m 
practical work and 6 hours of study In the 
third year the schedule of the second year is 
repeated 

Let us examine somewhat more closclv the 
curriculum of obstetrical nursing Ihe total 
lime allotted is 30 hours of lecture^ and dem 
onstrations in a total of 3 months’ service 
Tlic instruction includes 10 hours of lecture® 
by an obstetrician and 20 hours ol classes by 
instructors Tlic lectures include the history 
and scope of obstetrics, with the basic factors 
in anatomy of the female pelvis and gcncrativ e 
organs, embryology, the physiology and h> 
gicne of normal pregnanev, the complications 
and accidents of pregnancy , the toxxmias of 
pregnancy, normal labor obstetrical opera 
tions and complicated labors, normal puer 
penum, complications of the puerpenum, and 
the normal baby and its care These lectures 
arc interspersed with the classroom work and 
ward demonstrations on the technique of 
obstetrical nursing 

All of this seems quite simple and a propos 
of what we would expect of a nurse as regards 
a knowledge of elementary obstetrics and the 
care of the obstetrical patient Apparently this 
allots one third of the nurse’s time to obstet- 
rical theory and two thirds to nursing tech 
mque m addition to practical w ard attendance 
But as a matter of fact we frequently find that 
the examination pipers, both m the hospital 
and in the State Board tests, are based not on 
the elementary obstetrics that would apply to 
nursing procedures Rather, they are of such 
a character as would make it difficult for the 
average, recently graduited physician to pasb 
them m applying for a license to practice 
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Obstetncal nursing must be regarded as a 
Ner% important branch of the nursing cur 
nculum A large number of nurses should be 
required b> the commumt> in this fidd For 
this rea'on it rrould appear logical to assign as 
much as if not more time to this than to any 
other branch But we find this is not the case, 
and p‘;%cholog\ for example is gi\en just as 
mam hours in the course as obstetrics The 
subject Is too extended for comment at this 
point but a reference to the Standard Cum 
nilura on page r^i of the «tx(h edition mil 
full\ explain mx point I ha\e no desire to 
dende or to ridicule great as the temptation 
max be Nor «hall I question the xalue to a 
nur«e of the Jamesi Lange theorx the know! 
edge of the learned and unlearned S R 
Bonds the abilitx to appfx the (aw of asso 
ciate hifting or a prohaency in recording all 
tbeve things m curx es and graphs But I do a k 
xxhether hours of these studies xriih equal 
credit at eiaimnation time as would be se 
cured from the obstetrical course js a fair and 
justihable arrangement’ Whether a saentific 
knowledge of p xchologv is more essential for 
a nur e than a medical student max be a 
matter of opinion It all amounts to knowing 
how to think straight or more plainlx speak 
tng how to exerci e common sen«e and I 
question whether the majority of women who 
take up nur«e training can exer be taught the 
latter in a class room or a laboratorx Con 
tact with patients contact with hospital prac 
tice and routine competition with her fellow 
students and dnll dnll and more dnll wall 
dexelop imiiaUxt %kill kindness aptitude 
and the abiUtx to bandit her patients more 
than the required jO hours of psjchologx in 
the classroom and ponng oxer text and 
reference books And there is likewise another 
jO-hour penod in the basic nurse tramin^, 
course dexoted to psxchiatnc nursing and 
hours to the ethics and history of nursing and 
30 hours to modem soaal and health nursing 
— allxen interesting pyerhap*; but of what use 
toabed'^idenur'^ein the care of a sick patient’ 
1 beliexe that the curriculum generally ac 
cepted as a standard is unbalanced because 
It does not bring into the foreground the 
C' euUals of what a nurse ought to know, on 
the contrarx it clouds the imporlanl elemen 


taiy knowledge by atopheax-y superstructure 
of non essentials which takes away from the 
nurse the understanding and consaousness of 
her proper posvtion in the field of mediane 

The defense of the newer aspects of nur iii" 
has been set forth in manj books and maga 
zine articles and particular attention attaches 
among others to a collection of essax s bj Miss 
M A Nutting* Here one IS impressed by the 
high ideals of the author for her profession 
uleaL that are constantly reiterated ideaU 
honexer which seem to mchne toward the 
so-called higher education of nurses and less 
toward xxhat we as physinans regard as the 
proper and chief functions of a nurse nameh 
the care of the sick This book by Miss Nut 
ling should be xxndely read bx physiaans m 
order to obtain a conception of the tendecaes 
of modern nurse training of xxhich accordirg 
to the author there are four great branches 
leaclung admim&lralion work m training 
schools and hospitals public health nork and 
finally pn\ ate practice Exerx other actmt) 
except the latter is stressed and the clanoi 
call is for better educated women to go into 
nursing for the sake of the opportunities in 
public health and soaal welfare work These 
higher ideals of what must stdl be regarded as 
a comparatix ely modern profession are bea-u 
fully expres ed but one becomes somewhat 
sceptical of a structure which scarcely senes 
Its original purposes The imprcs ion that 
one gams from a reading of such bools and 
arlides is of a desire for something which is 
not nursing in the accepted ‘^ense, but rather 
an essay into mediane And so w e find in me 
teaching curriculum that a gnat deal 0 
stress IS laid on methods of presenting 
ea«e on treatment on public sanitation i'll a 
xanety of similar topics irhich «houJd be a 
part of the equipment of a medical «tuden 
and a physiaan likewise many of the ree 
ence books noted for supplementary readme 
are those essentially interded for the tram-no 
of doctors t 

One can haxe no quarrel with the d^^ 
the leaders of the nursing profession n 
ideals tend to the elexation of . 

oates It is possible that modem mediarc 

AVw oINarsmt 

Xew \ rt O P Putaira i tg 4 
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demands a class of practitioners who are not 
ph>siaans but can fnifill certain tasVs that 
are the dc%e]opments of the present da> 
But, has this not resulted in lowering in the 
estimation of the pupil nurse, the importance 
of nursing sick people? Will it not be ncces 
sary for us to dignifj a basic training course 
as the high ideal of the nursing profession, 
rather than to make it a stepping stone for the 
more ad\anccd branches whicb now seem to 
fill the picture? I behc\e that an organisation 
such as the American Gynecological Socict\ 
should stamp wath its approaal a curnculum 
m obstetnes for example, winch will fill the 
need for trained A\omcn in this important 
branch of nursing and for that purpose a 
course of training m which the essential is 
service rather than technical knowledge of a 
medical character 

In proposing the accompanying salhbus as 
a part of basic nurse training in obslclncs, 
due apology must be made for its brevity , as 
it IS merely intended as an outline for a more 
complete manual of lectures and dcmonsln- 
tions possibly fostered by this Society 

The teaching of obstetrics should be limited 
to such things as are directly ncccssan, in 
order to care intelligently for an obstetrical 
patient Obstetrics should be taught by a 
physioan who must have in mind the needs of 
the nurse and not the needs of the medical 
student The demonstrations should be con 
ducted by qualified nurse demonstrators, who 
must arrange their work m accordance with 
the iheotelical lectures in so far as this can be 
done In acquainting nur'^cs for example 
with the anatomy of the female generative 
tract the fact should be borne in mind that 
this knowledge should be intimately related to 
nursing processes For example the location 
of the urinary meatus is more important than 
a knowledge of the histology of this organ, the 
position of the uterus and adnexa and their 
partiapation in the gestational processes is 
more important than a knowledge of the 
structure of the endometnum and the graafian 
follicles, the relation of the rectum to the 
V agina is more important than a knowledge of 
the blood supply and innerv ation of this stnic 
ture, what to do in a case of prolapsed cord is 
more essential than a knowledge of the fetal 


arcuhtion and the changes which take place 
at the time of birth Similar instances might 
be multiplied It is esscntnl that a nurse be 
kept in contact with delivery room practices 
and thoroughly informed on how to count the 
fetal heart, how to recognize the \ anous kinds 
of pains, how to dngnosc rupture of the mem 
brancs how to note the symptoms of an im 
pending loxTmia, how to recognize the onset 
of a septic process Above all, she must be 
taught not to assume responsibility , particu 
larlv m the face of doubtful sy mptoms, but to 
transfer this responsibility to the attending 
physician The basic training of a nurse 
should be divadcd in such a manner that she 
IS not kept at one task for an unreasonable 
length of time and the proper balanang of 
her training in this field consequently neg- 
lected 

In proposing the following condensed sylla- 
bus of theoretical and practical teaching, the 
set penod of 30 hours as a minimum has been 
adhered to, although neither the lectures nor 
the demonstrations may take up the full num 
her This wall alTord lime for review lectures 
and for quizzes on the practical demonstra- 
tions The textbooks on obstetrical nursing 
which hav e been thus far recommended, should 
cither be supplemented by simpler editions or 
subjected to revision in which the essentials 
trcatcil in the lectures are noted and stressed 
Moreover it is of great importance that medi 
cal men Icctunng to nurses on obstetnes be 
thoroughly instructed as to the character and 
purpose of their lectures, that such lectures be 
given by the attending staff, preferably the 
seniors rather than by the resident internes 

With these thoughts in rmnd the following 
syllabus of obstetneal lectures is suggested 

1 Afiatoiin as related to obstetrics Bony 
pelvas — general structure, integral part of 
birth canal, influence of labor Organs of 
generation — uterus, ovaries, tubes, vagina, 
vulva Relations of vagina, rectum andblad 
dcr Breasts Elementary physiology 

2 Physiology of reproduction and preg- 
nancy Menstrual life, puberty to menopause 
Embryonic development, impregnated ovnim 
to full term fetus Fetal membranes, liquor 
aniTUi, placenta, cord Relation of mother to 
fetus, maternal impressions 
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3 AffWirO of prenatal care What does directlj with the teaching of the subject The 

this incluile"^ H>giene of pregnancy, diet, man\ textbooks on obstetneal nursing— and 
clotlunc, exercise their number is legion are not I belieie 

4 P<itlwlog\ of pregnanc\ Nausea and suiftble for the nurse Ordinanlj the\ fai! to 

^omIllng — degree treatment Intemiptionsof stress the facts that are essential in her train 
pregnancx abortion and premature labor, ac ing For example in a rather wdl knoini 
adental lirmorrhige placenta praixaa etc manual the general subject of obstetncaloper 
Intert-urrent diseases heart lungs bdnejs, ationsissuitablj presented but is followed bj 
exanthemata grippe the detailed technique of \anous ob tetneal 

5 Toxautas carlx and late Causes xar proceriures including the «teps of a cssarean 

leties treatment operation \nth its indications and a full 

6 Labor General features stages piiiB account of the manner in which the uterus 
mtchanism presentation progress dehxerjof must bt sutured Whj burden the mind of a 
bnbx and placenta -^nalge^u anTsthelics nurse «ith information of this character and 

7 Puerperal period In\ olution of uterus not ha\e her well grounded in what to do for 

lochia care of breasts subin\ olution, p>elitis, an acute obstetrical hrmorrhage ora fissured 
phlebitis puerperal mama sepsis nipple 

b Complualtons Prolapsed cord or ex Much has been said b\ certain leaders in the 
tremitx hTmorrhage precipitate labor Op nursing profession about the lack of endow 
erations — forceps xersion crcsirean section ment for nur^e training and about the hos 
induction of labor penneal and ceraicil pitil work which is done b\ pupil nurses 
repair whose semces arc supposed to cover the « 

Q \e^born infant Care feeding intercur pense of insirucuon This is true to a certaa 
rent diseases premature infants extent and no doubt the nur«e has been cs 

10 ijm ploited bj the hospital Nev erthelc's in this 

Practual demonstrahom Each of the^e connection one ma> call attention to the fact 
should be extended through 2 hours and be that at the present time nurse framing coa 
followed b\ quiz stilutes a constantl) increasing item m the 

1 Inatomv 2 Hjgiene of normal preg hospital budget, what with directors and 

nanev j Care of abnormal pregnancy assistant directors nur^e instructors and hew 

4 Preparations for labor normal 5 Prepara supervasors elaborate housing and recreation 
tions for labor abnormal 6 Puerperal care faahtics and equipment with laboratone' 

m normal case 7 Careofpuerpenum abnor chemical bacteriological etc And remembet 

mal b Compbcations of pregnancy 9 Care that thistraimngxsnotonl) fornu’^who^e 
of toxxmias 10 Care of newborn to take care of sick people but also for tee 

It IS not now po sible to present in detail production of social welfare workers and oihw 

more than the foregoing svlUbus of lectures classes of nurse practitioners from whom I e 
and demonstrations in obstetrics, but it hospital gets little or no benefit ■Msowemu 
would seem that the American Gxnecohgical not lose sight of the fact that a ho pitai m-i 
Societj could well develop through theageno serve likewise for the education of phv 101 ^ 
of a committee or othccwa«e a compendium whose hours of attendance a members 01 
or manual of obstetneal nurse traimng work house si iff are much longer and more ' 
mg in conjunction wath a selected group of lar than tho«e of the nur es and for w ^ 
nurses for the consideration of the more comfort only essentials are ordmanU P 
stnctlv technical phases of the subject The xaded 

lectures in obstetrics should bt plainh out The remarkably rapid growth of a van 
lined and I feel that if published this would soaal welfare movements 
serve as a basis for the training of nurses in dunng recent years has “ , u tgt 

this branch wluch would bear the ‘stanqi of nurses as active partiapants In tne 
authontv and constitute a guide for those nc field in particular the advent ot F^ 
medical men and nur&e instructors concerned natal chmc and the extensive mat ern 
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T:genaes developed bj the Shepard 1 owner 
measure, have called for a large number of 
nurses to whom arc delegated mana admims 
tratnc and often strictlj medical functions 
I or these purposes we require more than our 
basic course and speaal facilities should be 
provided such as the po^t graduate courses 
furnished b> the Matermt) Center of >.ew 
\ ork and simdat organizations 

The countrywide agitation over the nur*.c 
problem calls for constructive action on the 
part of the medical profession Some proi,rc5b 
can be made when organized bodies such as 
this Society, wall actualK propose whal thev 
deem necessary in nurse training after suit 
able conference with reprcacntattvcs of the 
officially recognized nursing organuatjons 
Ihere should be closer co operation and the 
guiding hand of the phy sician should be more 
manifest in the training of nurses than has 
been the case in the past In addition there 
are many strictly medical duties that should 
not be relegated to nurses, cspcaally m ccr 
tarn welfare activities It is not just to the 
public to do this It IS not fair to the nurses 


themselves as they have not been properly 
trained to earn out many of the functions 
which are now relegated to them 
\Vt hav e heard in recent y cars a great many 
disagreeable and condcmnalorv Ihing'i about 
the nurse b\ members of the medical profes 
won but very little of constructive suggestion 
has been advanced from the same source In 
order to assist m a solution of tins problem of 
nurse education and administration, it is 
essential above all else that a proper balance 
be developed I his will require closer co 
operation and supervision by the medical 
profession of nurse training Tho'-e who re 
(juirt the services of a nurse must state what 
the requirements shall be and I propose here 
with that the obslelnaans begin by staling 
what thev think is needed and let other classes 
of practitioners follow their example I hen 
wc will have made a beginning at least m so 
far as bisic training is concerned and the 
difficulties of licensing administration etc 
can be taken up and studied m turn as part of 
the general subject with Ic&s working at cross 
purposes than is now the case 
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PROM THE CLE\ ELAND CLINIC 

TECHNIQUr I OR REMOVING STONES FROM THE UPPER 
URINARY TRACT 

liv W E rOWCR MD TACb Clevelwd Oitto 


S TONLS should be remoNcd from the ureter 
kidne% pelvis and caljccs with the least 
possible damage to the structure involved 
W hen the stones are in the low er end of the ureter 
manipulation through a cjstoscopc will often 
succeed but a too prolonged attempt ma> cause 
considerable traumatism to the ureter If the 
stone cannot be readily removed hj means of the 
c>stoscope a cutting operation should be done 
I have found that the operation is greatl> 
facilitated by the use of the flexible curette 
shown in figure i The value of this curette lies 
in the fact that it is ver> flexible and jet stiff 
enough to resist an ordinarv pull and that the 
tup shaped hp has jn over hang directed toward 
the shaft of the instrument 
This curette can rather readdv be pushed past 
the stone which is caught in or against the lip 
us the curette IS withdrawn (Fig jA) Thus bv 
gentle traction the stone can be rolled out of its 
position toward the incision in the ureter (Fig jB 
and C) By gentle manipulations the curette can 
be passed through a rather small opening in the 
ureter or kidncv pelvis one is not so likely to 
break off a particle of the stone with the curette 
as with forceps and the curette can be used 
around the corner m the kidney pelvis, there 
by dislodging a stone in a calyx which would not 
be accessible to forceps (Fig 3D and E) A\ith 
the aid of this instrument I have been able to 
remove stones from the kidney pelvis and the 
calyces without hftmg the kidney out of its bed 
a very important consideration as any unneces 
sary manipulation of the kidney necessanij must 
interfere with its proper functioning 01 course 



Fig r Front and side views of flexible copptreurette 
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this instrument is not designed for the removal of 
a large torhed stone such as sometimes fills the 
entire kidney pelvis and calyces, but rather for 
the smaller, loose stones 
In removing a stone from the ureter it may be 
desirable not to make the incision m the utelct 
duectly over the stone, as, for instance, when the 
stone IS lodged m the lower ureter, very nctr its 
opening into the bladder In such a case it is 
well to make an incision above the point at which 


the stone is lodged, the curette is then passed 
through the incision and is carefully guided along 
the ureter until its lip has passed beyond the 
stone, which can then be dislodged by gentle 
manipulation and brought to the opening in the 
ureter (Fig 2A) The incision is closed by a con 
tinuous suture which passes between, the serosa 
and the mucosa of the cut edges (Hg t B and C) 
and fat tabs taken from the adjacent terntorv 
may be sutured over the line of incision (Fig aC) 
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FROM TlIECUMCOr DR TERRI ,Vi\n LRSITV OF CAUFOR\r t MEDICAL SCHOOL 

THE TECHVIQUE OF GASTROJEJUN'OSTOM\ WITHOUT CLAMPS 

By JOHN IIOMER A\OOLSE\ MD F\CS Siv Francisco Caufojlmv 


G astrojejunostomy despite the 

mam accusations made a;;atnst it b> 
those who know and tho^c who do not is 
sUU the one procedure that gives universally 
better results for duodenal pv lone and low gav 
tne fantral) lesions Pj loroplastv j» preferr^ if 
possible and partial gastric resection has its 
indications but gasirojcjunostomv is of necessilv 
a more common procedure The technique of 
gastrojejunostomy ordinarily embodies (he use of 
compression cbtnps although evidence is at 
hand that jejunal ulcers have occurred exactly 
where the clamp pressure was applied In our 
endeavor to ehmmate all possible causes for 
gastrojejunal and jejunal ulcer — one of the great 
est objections to gastrojejunostomy— we are 
seeking atraumatic surgery The compression 
clamps were developed originally to prevent leak 
age and contamination from the gastro'intcsimal 
canal Today with proper pre-operative prepara 
tions and proper operative technique, leakage 
does not occur lo addition it is recognized that 
the jejunal duodenal and stomach content except 
in malignancies 15 relatively sterile Therefore 
since It 19 less traumatic as well as easier to per 
form a technique without clamps is employed at 
this clinic for {psirojejunosiomy 

LVDIC vnoNs 

Gastrojejunostomy is indicated (i) where the 
degree of mflammatory reaction in the region of 
the pylorus is too severe to allow a pvloroplasty 
(2) in the pre«ence of a penetrating duodenal 
ulcer in the bead of the pancreas with or without 
comphcations (3) in the presence of duodenitis 
(4) in benign gastric le 10ns at a distance from the 
pylorus (5) in the first sUge of a Billroth II re 
section (0) when the pauent s poor general con 
dition demands a two-stage resection and (7) as 
3 palJiativ e measure in cases of inoperable gastric 
malignancy with obstruction 

PRE-OPER VTIVT PREPARATIOV 
Pre-operative preparation is of maximum im 
portance The routine foUowed is based ujjon the 
combmed personal clinical observations and 
study of our staff In general, all patients are 
given a soapsuds enema the evenmg before and 
then allowed to sleep as late as possible in the 


morning A light supper is given unless pylonc 
obstruction is present and water ad UbUum la 
allowed up lo the time of operation In instancea 
of pyloric obstruction with 50 per cent stasis 
gastnc lavage 19 employ ed 1 hour before operation 
while in instances of total or subtotal stasis gas 
trie bvage is given twice daily during the last 
prc-o|wrative 24 or 48 hours HypoJermocbsis 
of Ringers solution and infusion of intravenous 
glucose are employed as indicated Blood trans- 
fusion IS also employed according to the uaual 
recognized indications The general idea m mind 
IS to disturb the gastro-mtcstinal tract as little 
as possible to give the patient nunmura rest to 
have the stomach clean to keep the fluid inUle 
normal— betw een 3 e>oo to 4 000 cubic centimeters 
daily — and to augment the blood when there is 
need 

Twice on the day preceding operation if pos 
sible and once just before going to the operating 
room the teeth are brushed with a mixture of 
equal parts of laic and soda bicarbonate the 
mouth rinsed with an alkaline mouth wash and 
then the teeth and gums are painted with a Jo 
per cent alcohol solution contJiining r 
each of brilliant green and crystal violet (Bi-r 
wick’s dve) As a result of this treatment there 
has been a notable decrease in the postoperative 
respiratory complications 


AVESTJIESIA 

A preliminary hypodermic of morphine sul 
phale -015 and scopolamine -eooy is given to an 
adults one half hour before operation 
otidc and oxygen anxsthcsia alone is used ano b 
satisfactory unless too much manipulation ana 
exposure of v isccra is performed Ether J" 
bination mth the above gases is then added ana 
frequently is so employed for the closure ol 
abdominal wound 


TECILMQOE OF GVSTROJEJUNOSTOMi 

The location upon the stomach for the site ^ 
he gastrojejunostomy is chosen as the 
endent portion close to the 
T just opposite to the excised uker of tne 
urvature The transverse colon is . ja 
ufliciently to make the mesocolon taut 
pcning is made through the latter by knd 
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t Mtlhod of allKhmg fno<ocolon to stomach and gu) sutures in place 


dissection The chosen portion of gastric nil) \s 
pushed through and a form of holding clamps 
light weight Allis IS now gcntl> applied to the 
gastric wall and held bj the assistant The 
mesocolon is attached to the portion of the 
stomach that wtII oentuall) he posterior to the 
gastrojejunostomj , b> suturing with fine catgut 
into the stomach wall and t>ang o\cr a small por 
tion of the mesocolon {see Fig i) The jejunum 
which had prevaousU been located is placed 
alongside the stomach The portion of jejunum 
7 5 centimeters (3 inches) from its emergence 
through the base of the mesocolon is usualK the 
desired point for anastomosis 

Gu> sutures of gastro-mtestmal suture Xo 1 
ate now taken through the stomach and jv-junum 
at either end of the site for anastomosis and a 
Keil> hsemostatjc forcep applied to the ends of 
each respective guv suture The Allis forceps arc 
removed and the assistant holds the gu> sutures 
up and out so as to giv e proper e-^posure A small 
portion of gauze packing or a Mikulicz abdominal 
tape IS then placed behind the proposed line of 
anastomosis 

The outer or postenor lajer of suture is begun 
at one end and after tying two knots a chmp 
choaen uniformly so as to serve as a defimte 
marker applied to the short end A contmuous 
Lembert suture with oaasional locked sUtch and 
two locked stitches at the end is applied 


Incisions through the gastric serosa, mu culans, 
and submocosa arc made The'^c incisions are 
effected with the point ol the 1 nifc so as to cx 
poae but not sever the prominent blood vessels 
These blo^ \c>scls arc then hgaied on each side 
wnth black silk B on milliners’ needles A non 
absorbibk suture i» used here and is so used 



Fig 3 Outer posterior continuous suture placed with 
Its short end marked b> a special lisemostat Ligation of 
the main transectable blood vessels of the stomach with 
bladk Silk B 
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because of jts sue and the fact that it 

\Yi\\ e\eniuaU> be turned completely into the 
lumen and soon sloughed The blood ^esseU are 
cut and the mucosa opened Should bile tend to 
leak from the jejunum, a gauze strip of packing 
maj temporanlj beemplo>ed The stomach as a 
rule ne\er leaks because the holding of the guy 
sutures up and out causes the cut sides of the 
stomach to approrunate in a valve like action 
The protruding mucosa is rarely amputated but 
on the contrarj is adjusted to Us normal place 
with each suture If desired one may explore 
the stomach digitally from within before further 
closure is effected 

The inner la> er of suture is begun at the middle 
of the posterior side A gastro intestinal suture 
with a needle at each end is preferred A locked 
stitch across the entire posterior wall is employed 
as It gives added assurance of hxmostasis and 
leaves the mucosa m a smoother and more uni 
formly apposed manner As each end of the 
anastomosis is reached the type of suture is 
changed to a continuous Connell with an occa 
sion^ lockmg on the mside of the lumen This 
suture IS ended at the center of the anterior wall 
and the knot mvagmated 

The ongmal outer or posterior suture layer is 
now continued in the form of a continuous Lem 
bert stitch occasionally locked and finally tied 
with the end upon which the marker clamp had 
been placed The guy sutures are next tied but 
before being cut are employed to hold out the 
stomach so that the mesocolon can be attached 


anteriorly to the stomach wall in the manner pre 
viously described The guy sutures are utilized 
therefore as additional support to the weakest 
spots of the gastrojejunostomy 

During this operation as in all major surgical 
work the patient is simultaneously being given a 
hypodermocly sis of Ringer s solution in the mesial 
side of the thighs An average of 1 000 cubic 
centimeters and as much as 3 000 cubic centi 
meters is at times so administered to the patient 

POSTOPERATIVE CVRE 

The patient is allowed postoperatively to as- 
sume the position of comfort unless there is some 
indication otherwise He is allowed either hot or 
cold water in teaspoonful amounts as soon as he b 
awake He may hold ice m his mouth Thefol 
lowing day 18 to 24 hours postoperatively, he is 
allowed plain water, alkaline waters orangejuice 
and weak tea m small amounts, gradually increas- 
ing the amount until on the second day post 
operatively he is taking at a time any quantity 
desired On the third day he i» allowed soft 
palatable food as well as cooked gruel soft 
boiled or poached eggs, toast custards baked or 
mashed potato purees, gelatine dishes etc 

Emphasis is placed upon the fluid intake anl 
output This is accurately kept and charted A 
total of 3 000 cubic centimeters per 24 hours for the 
average adult is the desideratum Ringers and 
normal salt are employed subcutaneously and 
glucose 10 per cent or 5 per cent intravenous!) 

Should the patient have continued emesb then 
interrupted or continuous gastric lavage is mam 
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Fig S Completion of the ouiet antetiof suture T\ 105 of the guy sututes Attach 
went antenorl) of rh* mcioeolou to the stomach wall 


lamed bt use of the Jutte tube and Connell sue 
tion pump This tube is passed via the nosinlatid 
ma> be left in place foe 4 to 5 <bNs inihout anv 
great discomfort to the patient 

Foj postoperative distention, the reclil lube 
change of position and hot abdominal stupes with 
protection to the viound dressing js the routine 
Lnemata are avoided cspeciall) il an> hkelibood 
of periiomiis etists ilorphine to give the pa 
ticnt rest is preferred The bowels, as a rule, 
move without stimulation on the fifth to siicth 
day Liquid petrolatum one tablespoonful twice 
daily. thereaittJ until the patient is up and about 
is the usual treatment 

The patient is allowed to be up on the twelfth 
day and toleave the hospital on the fifteenth day 
He returns to lus usual vocation unless contra 


indicated on or about the sixth week postopera 
ti\el> His postoperative care as regards diet is 
followed for approximate}} 6 months AH pa 
lients arc evammed with the X rav and test meal 
approximately s necks after operation 

CONCLUSION 

After the cmplovmcnt of this technique for a 
period of two and one half years tn all forms of 
gastroenterostomy \vc arc convinced of the 
decreased trauma and the mcrctsed case over 
that technique where compression clamps are. 
used TJie postoperative results are cTcellent 
both as to function, which is m part dependent 
upon judgment as to the ty^pc of surgical treat 
tnent ne^ed and to the lack of anv sequela 
such as sastrojejimal or jcjunil ulcers 
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A NFW UPPER ABDOMINAL INCISION 

B\ G \ SLOW MD Bloovincton Illtnois 
T l> SIo^ C] c 


I N the earlier dajs of abdominal surgen if 
the pnme end of life saving nas attained 
little attention was paid to the abdominal 
incision Incisions vvcre made at vanous angles 
and in various directions depending in most part 
upon the operator s idea of the best manner in 
which to approach the objective field through 
the shortest and most direct incision 
With asepsis came the fashion of the longer in 
cision and closer and keener attention was paid 
to the ways of making and closing the wound 
Operators became more daring and easv access 
to the parts to be attacked became the chief con 
•sideration The longitudinal incision was adopted 
by many abdominal operators and gained almost 
universal populantv Careful and skillful closure 
of the long incision was thought to secure against 
the remote as well as the immediate unfortunate 
results of abdominal surgery The importance of 
gaming free access to the underlving structures 
outweighed all considerations as to ventral weak 
ening Close and accurate sutunng of the pen 
toneum was supposed to prevent »s much as 
possible the formation of postoperativ e adhesions 
underneath the old incision But it was taken for 
granted that m the majority of cases adhesions 
would form underneath the scar 

PROHABILITY OF rOSTOPERATIVF HERNIA 
Prolonged observation however showed that 
any transverse dmsion of muscular or fascia 
fibers leaves a permanent and irremediable 
weakness at the site of division that close sutur 
mg may be followed by firm union for months or 
even years but that m time at least some stretch 
ing of the cicatrix will certainly take place 
Transversely severed fascia! or muscular fibers 
cannot be united in any wav that leaves a perma 
nent closure as stronglv united as before operation 
Gradual weakening of the scar vvill mevitabh 
occur Almost as many postoperative hernias be 
come evident dunng the tenth vear following in 
cision as dunng the second year 

INCIDENCE OF POSTOPERVTUE HERNIA 

According to Southam (9) out of 29 000 ab 
domuval operations 596 2 per cent were per 
formed for the repair of postoperative abdominal 
herma According to Boeckraann (i), Abel s 
statistics from German clinics had shown 8 9 


per cent hernias after longitudinal incisions with 
healing /ya prtnmn and jr per cent alter healing 
per seciwdani 


DIFFICULTIES IN CLOSIHIE OF tONCITUDIVVL 
ISaSIONS 

QuotmgQuain (8) All those who have made a 
number of gall bladder operations through longi 
tudinal incisions in tense abdominal walls will 
remember instances JO which it seemed impossible 
to make a satisfactory serosa to serosa closure of 
the peritoneum because of the lateral pull on the 
<0 called posterior sheath of the rectus muscle 
Sometimes the suture would cut through the 
peritoneal margin again and again until there 
was no hope of making a smooth closure of 
the frayed up edges Finally a few stitches 
were probably placed far out into the rectus 
muscle in a desperate but vain effort to overcome 
the diflicultv and to leave no raw surface faaiio 
the viscera 

In the hands of many operators this manner 
of opening the abdomen is wosen solely because 
of Its fancied convenience to the operator and 
without due consideration of the fact that m 
every longitudinal transrectal or pararectal in 
asion irreparable damage ma\ be inflicted on the 
patient ' 


REtVTION OF LENGTH OF INCISION TO 
INCIDENCE OF HERNTV 

Die old rule that the danger of hernia wvtH 
longitudinal incisions increases m proportion to 
the square of the length of the incision seems to 
be borne out 1/1 our etpericnce Thus jn a given 
number of operations if there were nine hernias 
with 3 inch incisions there would be 16 wim 4 
mch incisions and 5 with ? inch incisions utf 
80 per cent of the patients that w e have seen vjn 
10 year old 5 inch scars from upper abdominal m 
cisions have had some- appreciable and 
strabic weakening of the abdominal wall a 
site of the old scar ov cr 60 per cent of those 
scars 4 inches long and 10 years old pave 
appreciable weakening of the abdominal 
the site of the old incision 27 per 
who have 3 inch 10 vear-old scars have 
mtc evidence of weakening of the scar win 
than 5 per cent of tho«e who have had incu 
sborter than 3 inches have such evidence 
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ri)» I An incision through the skin and fsl down lo 
the fascia from the cnsiform to a point i centiaictcrsabo'c 
the umbilicus and continued outward and dowmi atd on 
each side of the umbilicus lo a point 4 centimeters betow 
the umbilicus on cither side leaving a \ -shaped piece of 
skin and fat around the umbdivus 


With the longitudinal incision» the transverse 
fascia fibers are severed and must be coapted in 
such a v.ay as to remain m dost, apposition for 
item 10 days to 2 weeks for union lo occur 
The tensile strength of aponeurosis like that of 
the transverse aponeurosis of the abdomen is 
enormous Every time that the intra abdominal 
tension is increased by coughing vomiting, or 
straming the tension thrown directly upon the 
stitches or ‘iutures holding the ends of severed 
transverse aponeurotic fibers together is enor- 
mous 

McArthur (4) has called attention to the fact 
that tne transvcrsalis muscle is a muscle of rcspi 
ration and its median attachment is subjected, to 
strain with each respiration Following a longi 
tudinal mciiion this strain obviously must be 
borne by the sutures 


METHOD OF aiEASraiSO TJIE REMTIVE VERTICVL 
AM> LATERAL TE^SIO^ 

Bj measunng the tension with spring scales 
attached to several forceps, the force required to 
bring the ends of the severed transverse fibers 
together following a longitudinal masion while 
the patient is hghtl) anesthetized can be esti 
mated By the s ime procedure, w ith a Iransv erse 
inasion in which the rectus muscles have been 
cut transversely, one can amvc at a somewhat 
accurate estimation of the amount of force re- 
quired to bnng the lav ets of the abdomen together 
vertically 

In the same way with an L-shaped incision, 
one side of w hich is longitudinal and one trans- 
verse, the lateral and vertical force required for 
closure can be accurately measured 

Rule for eshmalwn of the tension upon the 
suture line foUowng a longitudinal incision The 
longer the longitudinal incision the more force 
is required to bring the ends of the fibers of 
the divided apotieu'wses together The force re 
qutred iticreases m proportion to the souare of the 
length of the inctston Thus, in a 3 inch longi- 
tu^nal incision, immediately after ihe incision is 
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ric 3 \ erttcal inciitons are made throuf^h the eUemal 
sheaths of the recti about i centimeter external to their 
inner borders Upon the leiijtth of those tnoincisioDS mil 
depend the amount of exposure that it has Lcen possible 
to obtain 

made and before the oblioue muscles ha\c re 
tracted the aponeuroses perhaps about 30 pounds 
of pull Will bring the aponeuroses together during 
light anxsthcsn while in a 4 inch incision it will 
require nearlj 50 pounds to bring the ends of all 
the aponeuroses together If the inasion is 
lengthened to 5 inches it will require about 80 
pounds with the patient in the same degree of 
anxsthesia Therefore we seem justified in 
formulating the followinj, rule The lateral pull 
upon the suture line follownf, a longitudinal 
abdominal incision is in proportion to (he square 
of the length of the incision 
Estimated retail e amount of tension upon the 
suture line tilth longitudinal and iranrerse in 
ctstons So far ns w e ha\ e been able to determine, 
when complete relaration is not present the 
lateral abdominal tension is about thirtj times 
as great as the \ertical If this is correct the 
strain upon the suture line of a longitudinil 
inasion is thirty limes as great as that upon the 
suture line of the transverse incision 
Not onI> that but as has been pointed out by 
Farr (■’), the distance between the pubis and the 



able retra tors exposing the posterior sheath of the recu 
Dotted lines indicate locations that may be chosen for the 
transverse incision through aponeuroses and pcntoncinn 

ensiform can be shortened by suitable posture 
and the ‘ relaxed abdominal wall relieved of od 
vertical tension Should the sutures hold 
throughout the entire length of the longitudinal 
incision and the severed ends of the transverse 
fascia fibers be held in apposition until healing i» 
complete the risk, of hernia is lessened, espeaally 
the immediate risk But it goes without sajin 
that the thin strip of scar tissue is quite inade- 
quate to bear up under the original strain This 
thin scar is under tension ev erv hour of cv erj day 
as long as the patient lives It is well known mat 
scar tissue under strain will gradually Jengtheo 
and weaken Therefore, some weakness wall m 
variably follow 

MUSCLE SrLITTINO INCISIOV IN THE 
LOWER ABDOMEN 

It has long been recognized that the danger 
hernia, espeaally the remote danger is 
actual importance to the patient to make it 
prime importance that some method be deva 
by which this danger can be elimuiated 
bwn evident to many surgeons of large expene 
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Tig S \ftcr the rcuactore are m place and the sheath 
of the tectus exposed a trans\ erse incision is made through 
the expos^ posterior reflexion of the sheath of the rectus 
and the pentoneum 

that this can be done on1> by mal ing the Jmes of 
incision through the different structures parallel 
mth the direction of the most important fibers 
This resuft has been accomplished in the loner 
abdomen bj the detelopment of the Pfanncnstiel 
incision 

Kustner (3), a German g) necologist, m 1890 
recommended a transverse incision in the loner 
abdomen In the same jear Rapm, a Swiss 
gynecologist reported the use of the same tnasion 
and recommended it most highlj 

The Pfannenstiel timsion in fhe louer abdomen 
Pfannenstiei (5) m 1900 presented in quite an 
elaborate manner the advantages of the combined 
transverse and longitudinal incision in the lower 
abdomen In the same jear, Stimson, of New 
YorL, and Hartmann, a French surgeon, mde 
pendently began usmg the same incision In 
1907 PfannensUel reported a total of 700 pelvic 
operations through his incision Pfannenstiel 
claims a 4 per cent reduction m mortabty, with a 
larger percentage of healing b> first intention 
than With the longitudinal incision, and eluni 
nation of the danger of hernia 



of the other 

Krocnigand Menge, m 1903, published reports 
commending it from the same standpoint 
Stimson (ri) in 1904 reported 150 operations with 
this incision Wanscher, a Danish gynccoiogist 
and Hennaus and Engstrom, Finnish gjnecol 
ogisls, reported favorable results from this in 
asion in 1909 

Prered ad<-an(agcj Man> men in the United 
States were active in recommending the Plan, 
nenstici incision m the lower abdomen dunng 
the period from 1905 to 1909 Walker, of Detroit 
being one In the same jear, 1909, Eduard 
Bocckmann (i), of St Paul, published quite a 
complete review of the literature extant along 
with his results in four hundred operations All 
testified to its great advantages m the prevention 
of hernia and several surgeons reported re 
duction of the incidence of postoperative ab- 
dominal adhesions by its use 

The Plamienstiel incision modified to meet our 
needs has been used routinely in our clmic for all 
pelvic operations smee 1909 We are convinced 
that from, the standpoint of the patient s welfare 
it is far superior to the longitudmal one The 
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dangers of postoperatn e hernia and separation of 
the wound margins are eliminated The con 
valescence is shortened and postoperatiie dis 
comfort IS marhedl> lessened 
Sfrettgels Iransierse upper abdamtnal ina 
non In 1910 Sprengel (10) published a de 
scrption of a transierse masion m the upper ab 
domen and reported its U'le in a number of cases 
mtb excellent results hfoscbcomta ($) ot Aen 
\ ork Farr (2) of Minneapolis and man> other 
ivnters have reported results with the transverse 
incision in the upper abdomen and testified to 
«ome of its undeniable advantages over the 
longitudinal one It affords ample room for access 
to all organs m the upper abdomen It is eisii> 
closed and according to some surgeons followed b\ 
almost no danger of postoperative hernia The 
nerve suppiv of the abdominal waU j<! not inter 
fered with Its lad. of populantj maj be due to 
the fact that most of us have a prejudice against 
severing such large muscles as the recti 

\IcArthuT s incision In 1915, Mc'\rthur (4) 
published a description of his combined vertical 
and transverse incision for operation upon the 
gall bladder The usual paramedian incision is 
made through the right rectus muscle and the 



Fig S Rrtraclion upnaid and outward afford acctu 
to the gall bladder region The opentog ran be reCnettd 
over the regions of the spleen or appencuT also 

fibers of the aponeurosis of the trans\ersali 5 art 
separated transverse!} He emphasizes the fact 
that the transversalis js an active respiratoo 
muscle and following a longitudinal inasion with 
each respiration it so tugs and pulls on the line of 
sutures as to make it give awav Bj separating 
the fibers of the aponeurosis of the transversalis 
instead of cutting them this cannot occur Uith 
this incision there is danger 0/ destroying the 
nene suppl> to the median portion of the rectus 
muscle and adequate exposure for approach to 
the stomach appendix or spleen is not afforded 

POSTOPER VTIVE ADHESIONS 
A consideration however of greater impor 
tance than that of v entral or postoperativ e her^ 
IS that of postoperative adhesions to the under 
surface of the scar Moschcowitz (5) m discussing 
the closure of the longitudinal wound from th 
standpoint of postoperative ultra abdominal ad 
hesions saj s 

Ver> frequenti} however almost 
mountable difficulties arose tspeciahj 
apphcation of the first suture line In most 0 ou 
operations, particularly if the patient u 
obese or very muscular the suture o' P® 
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Fig 9 Incholecjsloiomj ihc (irauiagt tube is brought 
out through a puncture wound and the gall bladder i» 
brought to the abdominal wall at an> point dcsjr«! 



1 ig 10 The appendix is more readih dealt walh 
through this incision than through a high right rectus in 
cision of an> reasonable length 


toneum is extremely difficult The stitches tend 
to cut through to otercome this tendency one is 
inclined to include more tissue m the bite of the 
needle unfortunately, this procedure not only 
docs not mitigate the difficulty , but actually in 
creases it 

‘ After a great deal of trouble, and with con 
siderable loss of temper, the surgeon finally 
succeeds m finishing the suture line, the result 
however, is not satisfactory, the suture Ime is 
weak and there are generally present also a num- 
ber of smaller or larger holes, which perwut the 
prolapse of small bits of omentum In the great 
est majority of the cases this suture line is so pre 
cinous that its protective value is ml It is, of 
course possible that it acts as a prophylactic to 
the formation of adhesions, by preventing cxmtact 
between the intrapentoneal Mscem and the cx 
trapentoneal tissues But even this is, I believe, 
illusory , as m the secondary operations that have 
fallen to my lot, I bav e found the adhesions to be 
so massive as to lead me to suspect that the suture 
Ime gave way upon the first strain, and not only 
permitted, but actually invited the contact vrhi^ 
it was presumed to prevent In this connection 
it IS of great interest to know that Sprengel found 


at autopsy, m a few cases which died shortly 
after a laparotomy through a vertical incision, 
that the peritoneal suture line had completely 
separated 

“In a very large number of cases even this 
flimsy closure was impossible, and after vainly 
trying to fortify the first suture line by including 
a part of the rectus, the attempt at a lav er suture 
was very frequently given up in disgust, and the 
wound bad to be closed practicallv en masse, the 
first suture line including the entire thickness of 
the abdominal walls, with the exception of the 
skin I have often said on such occasions that by 
far the most difficult part of my operation upon 
the ^11 bladder or biliary passages is the closure 
of the abdominal incision ' 

Adhesions from destruction of nenc supply 
Quam (7) m a very exhaustive report of the re 
suits of an experimental study says “Anflnalysis 
of the results of the fifteen experiments m which 
trauma, or trauma plus irritation or infections, 
was applied on the panctal pentoneum shows that 
m eight the adhesions (seven omental and one 
hepatic) were confined to the side of nerve ex 
tirpation, two of the three cases having adhesions 
on both sides of the Imca alba had more extensive 
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the recti It is easil} made and gives ample n 
posure for all operations m the upper abdominal 
region, such as operations upon the stomach 
spleen, liver, gall bladder colon etc It permits 
approach to the appendix and affords opportunit> 
/or exploration of the entire abdomen If jt js 
found necessar> to operate upon the pelvic 
organs thev can be approached through a 
Pfannenstiel incision in the lower abdomen 

Description of the incision An incision is made 
through the skin and subcutaneous tissue down to 
the aponeurosis extending from the ensiform to 
a point 3 5 centimeters above the umbilicus It 
IS continued outward and dovvTivvard on either 
side of the umbilicus to a point on cither side 
about 4 centimeters below the umbilicus leaving 
a \ shaped piece of skin and subcutaneous tissue 
around the umbilicus A flap of skin and fat dis 
seeled outward exposes the aponeurosis over the 
inner liorders of both rectus muscles Then 
vertical inasions arc made through the external 
sheath of the recti about x centimeter lateral to 
their inner borders Lipon the length of these two 
incisions ai// depend the amount of exposure that 
IS obtained 

The recti with the overlying external sheath 
fat and skin arc rolled outward and held by 
suitable retractors A transverse incision is 
made through the exposed postenor sheath of 
the rectus and the peritoneum and extended 
across the linca alba parallel to the direction of 
the fibers from the outer edge of one rectus muscle 
to the outer edge of the other Lateral and verti 
cal retraction affords an opening with a diameter 
about equal to the length of the incisions in the 
anterior sheaths of the recti The only blood 
vessels encountervd are some small ones m the 
fat and one or two in the falsifonn ligament near 
the linea alba \\ ith care no bleeding from blood 
vessels in the recti occurs No important nerves 
are cut Ihis gives ample approach for all 
operations in the upper abdomen The opening 
can be retracted over the regions of the gall 
bhdder spleen or appendix 

for operations on the gall bladder Retraction 
upward and outward affords access to the region 
of the gall bladder liver and hepatic flexure of 
the colon For cholecystectomy or cholecystot 
omy the right half of this inasion is all that is 
usually required An evident advantage is the 
ease with which one half of this incision can be 
converted into the larger one When cholecys 
totomj IS performed the drainage tube is 
brought out through a puncture wound and the 
gall bladder is brought to the abdomuial wall at 
any point desired 


r or appendectomy Retraction downward and 
outward affords access to the region of the ap 
pendix The appendix is more readily dealt vnth 
through this mcision than through a high right 
rectus mcision unless it be of unreasonable length 

Closure Posterior sheath and peritoneum TTie 
closure of this incision is quite simple as the 
transverse fibers have not been severed If the 
closure of the pentoneum and posterior sheaths of 
the retti is begun at the outer ends of the tran^ 
verse incision no difficulty is experienced even 
with the largest and fleshiest patient as no ten 
Sion whatever is required to bring the edges 
together 

Closure of anterior sheath Ev en with the longi 
tudmal mcision there is rarely any difficulty in 
coapting the edges of the anterior sheath of the 
rectus muscle if the postenor sheath has been 
well brought together In fact when the postenor 
layer has been brought together the abdomen is 
closed and tension is taken off of all other stnic 
turcs with this incision the posterior sheath 
falls together and has its onginal strength The 
rectus muscle is firmly attached to its anterior 
sheath but not to the postenor During stram 
ing vomiting or coughing contraction of the 
rectus pulls the flap of the anterior sheath inward 
and relieves the suture line of stram Therefore 


there is no appreciable tension upon the sutuw 
placed ui the anterior sheath The skin and fat 
flaps fall together with surpnsing readmess In 
fact skin clips are all that are required to hold tre 
flat» of skin and fat together and the scar is a 
fine line much superior to that of the usual 
incisions 

It may require a very little more time to open 
theabdomen by this route However much toe 
IS saved m the closure and much difficulty 
IS avoided All authonties agree that even 
with deep anaesthesia and complete relaxation 
difficulties are sometimes encountered m 
profrer closure of the postenor fascial layer ® 
longitudinal incision Uith this incision t 
latcralpull on the sutures is entire)} avoided an 
sudi complete relaxation is not necessary 

The presence of sepsis This incision is of great 
advantage when an infectious process reqai g 
dramage is present In 72 of our 114 
ateduponby this method 7 of which were kP 
cases, drainage was instituted through the r 
verse incision of the postenor sheath and b . 
out through the rectus muscle anterior snw 
and skin by a stab wound Three sepU 
were drained through stab wounds .... 

the mcision In 4 cases of perforation from u' 
of the stomach the dramage was brought on 



SLOAN A NEW UPPER ABDOMINAL INCISION 


687 


the inner edge of the rectus through this inasiOTi 
In one case of multiple abscesses m the lucr, * 
drainage continued for 7 %\eehs, )et at this time, ^ 
2 to iS months after operation, onlj one patient j 
of the senes shoal's an> eaadence of hernia 

CONCtUSlONS 4 

The apparent adinTitagcs of this incision arc 5 

Almost complete absence of tension on the 
sutures of the postenor fasaa laj ers reduces the 6 
probabiUt> oi postoperative adhesions to the 
abdominal scar The danger of uound separation ^ 
and bemia is almost entirelj elmiinatcd & 

Ample exposure is afforded for all operations m 
the upper abdomen ^ 

Four fifths of the postoperatu e discomforts 
foJioning longitudinal jncisions are preiented 
Closure !•» accomplished unth great case Gas 
anesthesia is sufficient, deep anaesthesia is not 
required Cona-alescenco is shortened, and a better 
scar is secured 


RCFERENCrS 

llorcsanw Transverse abdotnina! incisions St 
PaiilM J iQto June 

Tirr Abdomtnai iRcistotvs 3 i.anal 191? Nov 1 
KiarvER D supras Krmschnitt cioe 'Tcth U 
Ccliolofflic etc Monatschr f Ceburtsh u 
O^nael, n p 19? 

\fc.\R-naR A moditicd luosion tor approaching the 
jtalJ bladder Surg Gjnee &. t>bst 1915 xx 83 
Mobcnco'viTZ Transverse incisions in the upptr 
abdomen \nn Surp hiv 
rrvNV.rvsiTitL t/cber die \orth dcs 5 upras)niph 
tasaenquci'chn ,ctc Sammiting kUn Votir Cvii 
1900 No 07 i6S 

Ocvis Tr West Surg Us lojj 3*9 
Idem The transverse incision m the upper abdomen 
J Ijinctt 19x7 Mxni 657 
Soimciu t comparative 5tud> of abdommal inci 
sions Bnt M ] 19 4 March J2 613 
SparscEL kntische Hetrachtoni,cn ueber Bauch 
deckennahtund Bauchschnitt \ cfhandl d dcut<ch 
Gesellsch f Chir 9,, and Arch t Uin 

ChiT xcii 537 

SriMSON Ltwis \ The combined iransversc and 
longitudinal incision m laparotom) Xnn Sur), 
1904 No 140 173 



688 


SURGERY, GYNECOLOGY AND OBSTETRICS 


AVULSION or THE DIAPHRAGM* 

By \\ A BR\AN MD FACS Nashville Tennessee 


A LIMITED search has failed to reveal in 
the literature a case similar lo the one 
under discussion Rupture of the dia 
phragm and congenital defects resulting in hernia 
tion are numerous enough So far as investigation 
has gone they seem due to rupture through the 
bod\ of the diaphragm or to the escape of abdom 
inal viscera through the normally neat points 
The case in hand, while allowing escape of abdom 
inal contents into the pleural cavity was purely 
an avulsion Numerous articles and case reports 
are to be found dealing with the so-called eventra 
tion of the diaphragm w hich also has no semblance 
lo this case 

Mr D V D age 40 stopped his truck onthe highway 
in front of his borne and was about to change a casing He 
saw a bus and a car coming in opposite directions at a rapid 
rate toward him and because he feared they would collide 
nearfeim he took thecasinginsidehis yard and in a stand 
ing position with the body oent forward was etaminini, it 



Fig t Roentgenogram of chest showing lung high m 
left pleural cavity 

Red before th So Ihem* g IVw 


The cars came on full speed and when the bus dm er saw 
that a collision was inevitable he chose to avoid it bv 
leaving the road The bus passed through the fence and 
either a headheht or a fender struck the man m the left 
chest knocking him down and moderately contusing the 
soft parts over the sixth seventh eighth and ninth nbs 
in the midaxillary line No nbs were broken 

A physician was called found the man m extreme agony 
and admini tered one fourth gram of morphine hyj^er 
micatly without perceptible relief He then brought the 
patient to a small hospital where he received anotherquar 
ter gram of morphine On reaching the hospital about 
a hours after the accident I was shown a skiai.ras] of the 

chest fFiK i) which presented some very puzzling aspects 

upon a little study the conclusion was reached that only 
a ruptured diaphragm and escape of stomach into the leit 
pleural cavity could account for the replacement of lur 
shadows with a sac of much lighter drnsiCy containing no 
markings except Its very definite outline the upper border 
reaebng almost to the ilavicle and for the displacetnent of 
the heart lo the right 

The patient was then seen and examined ITi* agony 
continued unabated His countenance was anxious res- 
piration labored abdomen ngid board Jile 
nausea and efforts to vomit were present but wilnort 
result His attendants said that this had been contoiw 
Since the inyury notlung ever being raised 
of his chest expanded abnormally on in pimtion the leli 
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1 ,g 3 Colon anil omffttum patenting «n the wound 
when chest wts opened 


side not at all The lower margin o! the nbs seemed to be 
nulled slightlj downivard and to contract rather thin to 
expand on inspiration the intercostal spaces did not be 
come depressed The heart was displaced to the right of 
the midhne The whole left chest was ijmpamiic this 
was more clear cut m the upper chest The man when 
not retching was crjing for water He could swallow 
water without diiTiculty and the linkhng sound ol its en 
trance into the stomach could be heard most ctearS) m the 
apex of the axilla and in the subchncular fossa The 
pulse was uo respiration sS blood pressure ioS-6s 
On account of the graxiiy of the condition I fcU that 
I could gi\ e him a better chance b> remos ing him to % an 
derbiit Hospital and operating there Consent to this was 
given 

On reaching \ anderbilt Hospital the \ ra> examma 
tion of the chest was repealed mth an identical result 
Hewasthengiv enasmallamounlof banura stirred m water 
wbch show^ the stomach to be m the chest cavity and 
also showed the course of the oesophagus downward curv 
mg sharply to the left and then upward This was indi 
cated by a faint light streak which should have if U had 
been seen in the early examination of the plate gnen me 
and my consultants a better understanding the actual 
state of aSairs Unfortunately this curved white line was 
seen only after we knew the relation of the structures 
in the chest The banum that was swallowed entered 
the stomach and accumulated in a pool on thcp(»tenor 
wall 

The question then arose as to whether operation should 
be undertaken immediately On account of the possibil 
ity of dire complications and with a fair pulse and blood 
pressure it was considered that immediate operation would 
probably give him the best chance 

The anaesthetic was gas and ether 

An incision 7 inches long was made m the left seventh 
interspace When the pleura was opened omcnlum was 
encountered first covering both large and small intestine 
behind and internal to these was the stomach (1 ig 3) 
Passing the hand into the chest we could move the stem 
ach downward into the abdominal cavity the outline of 
the owning between the two cavities could nol be del« 
mined An effort was made and repeated several tunes to 
replace the viscera into the abdominal cavity in every 
instance it proved futile The difficulty of replaong the 
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to left 

vixcta was due in part undoubtedly to the fact that the 
patient could not be relaxed by the snrsthctic (I have 
bad one other diaphragmatic injurv m which the same 
oliscrvation was mxde aUhough he received only ether ) 
\s <oon a-v parinl retluclioa was accomplished the organs 
would esc 3 |>c from chc gra-p on the least motion and rush 
back to the top of the chest as if under intense suction 
The stomach was so tightly distended with gas that a tro 
car and cannula were in<cricd to coiitpsc it It rcliUcd tn 
a few mmutex and aspiration was necessary a second time 
The cannula was employed instead of the stomach tube 
because gas anrsthesia was administered I am unable 
to state what influence the reversed action of respiration on 
intragastric pressure may have had on the accumulation 
of gis in the stomach bchhppe has called attention to 
the fact that mtragaslric pressure n es normally wnlh in 
sniration but when the stomach lies m the pleural cavity 
the reverse is true Consequently it became necessary 
to open the upper abdomen making an incision 6 inches 
long just to the left of the midhne While my first assist 
ant pulled the viscera down and out I made pressure alove 
Repheement was easy hut as soon as the stomach was 
released it promptly returned to the top of the pleural 
cavity 

W hen the abdominal organs were rtduccd to their cavity 
it was found that the diaphragm had been avul»ed from 
Its attachment to the left chest wall a di lance of about xo 
inches (tiR 4) that no vestige of it had been left attached 
to the wall so that passage from pleural cavity to abdom 
inal cavity was just as smooth as if no partition had ever 
been present that this Krge wing of diaphragm had curled 
wpsnto the chest cavity with the ecsophagus circling around 
Its under surface and the free edge of the diaphragm 
ragged about ^4 inch thick withaprojectingiedgeof pleura 
above andl of pentoneum below extended anicropostc 
rtorly across the pleural cavity mediasltnura to its right 
(l^ural) surface abdominal viscera to its left fpentoneal) 
surface This position gives an explanation of the pat 
tients abibty to swallow andinabdity to vomit for the 
fixauon of the oesophagus below and the high elevation of 
the fundus caused a bend of the ccsophaguS at the cardia 
to an acute angle which easily adimtled entrance to snd 
quite as effectively prevented exit from the gastric cavity 

\\tthMithepleura the lungwas high internal collapsed 
rhere was about a pint of dark blood in the pleural cav il> 
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FiS 5 Sbomng Uififre«fflirguio(th«di3pbrastnto(he 
ight of the stomau aad the di placement 0! the thoracic 


No bleeding ^ esseU were ducos ered Practically the whole 
stomach the transverse colon the great omentum the 
spleen aad numerous coils of small mtesttoe were id the 
pleural cawty 

Upon reduction of the viscera and discovery that instead 
of being ruptured the diaphragm was avul m anewpmb 
lem presented namely that some plan must bedevil to 
suture a free edge to a flat wall It did not require long to 
conclude that it could be done only with through and 
through mattress sutures (fig $) In t^ way the dm 
phragm was brought into contact with the chest wall and 
held The sutures were passed through sUn and chest 
wall into the pleural cavity through duphragm again 
through diaphragm through chest wall They were tied 
on the skm side Because of the ease with whidt omentum 
insinuates itself into very small crevices left after suture 
of the diaphragm the.e sutures would to be elBcient 

a uire close apposition if indeed they could be made to 
d at all I nad no precedent for this method of closing 
the rent but can imagme no substitute for it James S 
hlitchell operated on a diaphragmatic hernia in which be 
thought direct approximation insecure because he could not 
msert the sutures far enough from the edge Consequently 
he dissected the skm up on one side of the tnasion and in 
sorted sutures through both lisibs of the rent in the dia 
phragm and the chest wall 

The wounds m chest wall and abdominal wall were now 
closed The patient died shortly after the work was com 
pleted before he was remove from the table 
Postmortem could not be obtained 

The nearest approach to this case is diapbrag 
matic herma or rupture Surgeons choose one of 
the three possible methods of approach for dosure 


of these openings, the abdominal the thoracic 
and the two combined Judging from the assur 
ance with tvhich the former two groups recom 
mended the route of their choice one must con 
sider that there are cases in which the chosen 
routeswere satisfactory Those who recommend 
the combined route as 1 ha\e shown ta the case 
reported ba\ e most meritorious reason for la 
sistingupon this plan because reduction could not 
be accompbshed and closure made by the single 
route It seems that this should be the rule in 
large openings with escape of large portions m 
\TSC cra into the pleural cavatj , and that if with 
either of the single routes reduction should prove 
difficult, no tune should be lost m further efforts 
but that a compamoQ wound should be made at 
once in the abdomen or chest respectively Suen 
delay and the attendant efforts at reduction can 
not fad to increase shoch and mortality 
The question naturally occurs, Post 
whether, if this man had hvcd the union ol^ 
diaphrag^n to the chest wall would have 
secure enough to withstand the tension impost 
by coughmg sneering or heavy strauusg 
smee there is doubt m my mind on this 
am sure that in a similar case the matttess sul^ 
should be heavy silk or linen instead of 
catgut Would the ordmaiy ,^1, 

ment of the duphragm not mterfere vnln 
healmg as in other parts of the body „ 

stant or repeated traction of muscles on sa 
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in almost certain, guarantee of failure^ Thw 
traction of course, could be avoided bj doing a 
phremcotomy , the only disturbing factor being 
the rhythmic rise and fall of the paralyzed leaf 
on inspiration and expiration This, if it accom 
plished union, n ould do so at the cost of permanent 
loss of 300 or 400 cubic centimeters of lung capac 

The tendency for intra abdominal viscera es 
pecially omentum, to insinuate themselves into 
any crcvice on the diaphragm tiiscd a doubt 
whether the origin of this muscle could possibly 
be sutured so closely as to prevent this acadent, 
which, if It should occur, would mean failure 

It has been demonstrated that the lateral por 
tions of the diaphragm which he m contact with 
chest wall heal more surely than the rest of u, 
and that wounds heal more readily when they are 
parallel to the muscle fibers than when transverse 
It has even been claimed by Ischn and also by 
the Brazilian Repetto that they could in no in 
stance obtain union of wounds transverse to the 
fibers m the dog’s diaphragm Nacgeh disputes 
this, claiming thit the chiet causes of failure arc 
accumulation of air, serum or blood in the pleural 
cavity, or anything that prevents contact of the 
lung with the parietal pleura 

It 15 interesting to conjecture why this pccul 
lar accident occurred under circumstances which 
usually, one might almost say normalK, should 


result in rupture of the diaphragm The causes of 
rupture of the diaphragm arc given as sudden 
pressure or blows upon the chest or abdomen, 
and the result is rupture not a\ ulsion Something 
unusual, some extraordinary group of factors must 
have combmLd m this case to cause severance m 
the thickest, strongest and most extensive line to 
be found m the midriff, namclv along its penph 
cral attachment, or its origin from the chest 
wall It seems as if it must have been sheared 
from tls attachment and I think this is precisely 
what happened, that the lungs were filled with 
air, the man saw he would be struck and very 
naturally braced himself by lightening every 
muscle of his bod) this included both abdominal 
muscles and diaphragm, the btter contracted 
under hcaw tension m its horizontal plane, bol 
sicrcd above by the overfilled lung, below by 
abdominal viscera the edges of the distended 
lung reached doumward nearly or quite to the 
angle between chest w all and the diaphragm The 
blow came like a flash, the Jung was compressed 
and forced to expand along the Imc of least resist 
ance and the sharp edge of the lower lobe Mituallv 
shcaredthcdiaphragmfromits moorings Inother 
words while neither of the forces could have pro 
duced such an injury the combination of traction 
fixation and shearing served effectively to convert 
the most resistant part of the muscle mto the 
weakest 
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SUPR\PUBIC PROSTATECTOM\ 

Complete Expositrf through a Ove vsd One Quarter to One and Ovf H\Lr Ihcii 
Incision Operatut Results and Tfchmquf* 

By S II\RR\ HVRRIN AID OiAI (Sydvev) rci> V S\Dsn XtsiRviiv 
Ip ry U I ^ 1 1 1^0 Lew h m Hosj t 1 


S UPRAPUBIC prostatectomj smcetlsuide 
popularization b) Frejer has been the 
subject of endless discussion At different 
times and m different clinics innumerable \ana 
tions and modifications of technique ha\e come 
and gone In the past most of the operations ha\e 
been of a blind nature being performed entirely 
b\ touch unaided b> vision Latterh the trend 
has been decidedlj toward the performance of an 
open operation the fiel<l being more or less com 
pleteh visualized The \erv wide incisions prac 
ticed bj some surgeons both at home and abroad 
admit ilmost a complete da> light exposure 
\\ ere it the sole desideratum this wide exposure 
would doubtless be the choice of most operators 
Manv other factors however must be taken into 
account of which the most important arc (a) 
nnmarj wound union (b) postoperative pam (c) 
limitation of respirator) movement ami (d) ab 
dominal distention 

On each of these counts the new wide exposure 
compares unfavorabl) with the old blind opera 
tion through a small incision This latter opera 
tion however presents so manv obvious disabili 
tics that it IS rapidlv falling into desuetude 
The operation which I have devised and prac- 
ticed now for several )ears aims at a combination 


occasional case when catheterization of an) kind 
IS either impossible or intolerable and when suf 
ficientimprov ementdocsnotfollow catheterization 
a temponrj suprapubic evstotomv is done com 
ttionl) through i^i inch transverse incision The 
glass tube which is habituall) emplojed for dram 
age of the bladder (Fig ii) is replaced about the 
sixth daj b\ a Pousson self retiming rubber 
catheter 

The second stage is deferred for several weeks 
until the patient has regained a reasonable meas 
ure of health and is able to walk about without 
effort 

In no case IS prostatcctom) undertaken what 
ever the other hndings, unless the mdigocarrmne 
test IS deemed satisfaclor) For this purpose 4 
cubic centimeters of 4 per cent solution are given 
b\ intramuscular injection or 4 cubic centimeters 
of o 8 per cent solution intravenous!) 

The postponement of the second operation for 
at least I month after the first has several ad 
vantages It obvnates the long confinement to 
bed necessitated b) the performance of the Bvo 
operations m rapid succession, and with the dis 
appearance of wound rigidit) permits with slight 
variation of the usual technique (Fig i) almost 
as read) visualization of the field as obtams in the 


of the good points of both and the bad points of 
neither It allovvs a complete visual exposure 
through a one and a quarter to one and a half inch 
inasion and is ipplicable to both one and two 
stage operations 

During the 13 vears ending December 13 1926 
the operation described has been performed with 
some important vanations 433 times with 16 
deaths within i month after operation a morlaht) 
rate of approximate!) 3 6 per cent In the last 
4 jears and 10 months of this period there were 
245 operations and 7 deaths a mortabl) rate of 
approxunatel) 2 8 per cent There has been also 
during this period a ver) marked corresponding 
improvement in both immediate and remote 
results 

AU cases are now subjected to a one stage pros 
tatectomy when it is practicable Preliminarj 
bladder drainage is effected preferabi) bj a reten 
tion catheter, if renal function is defective In the 

Prtsenltdvrlh moving pictu d m nst tio fuC t pc t nl 


one stage operation , 

From experience it ma) be defimtel) stated 
that equal!) as good exposure of the prostatic 
environs is obtainable through the small mcBion 
described as through a larger and an) procedure 
indicated in this area is with the technique de 
senbed equallv as readil) earned out 
the course of the operation conditions arise wdim 
demand a wader exposure it is a sunple matter 0 
enlarge the incision to an) desired extent In mv 
e'^rience however thisisrarel) necessar) 

OPLRVTIV E TECHNIQUE 
Suprapubic prostatcctom) under 
geal or intratracheal anesthesia was earned od 
practical!) all the cases of this series , 

called intra urethral method of enucleation 
prostate which leaves the '^romontanu ^ 
ejaculatory ducts intact was the proced 
election 

r^th AiutnlM nJted I Co djo N 

7 7 9*7 
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The bl'idder is washed out with i ^000 solution 
of nitrate of siher emplied as completch as pos 
sible and the catheter remoted immctUatcl> be 
fore the patient is brought to the o|>craling 
theatre 

The patient is placed m a low Ircndclcnbu^ 
position and a tnnsterse suprapubic incision 
made through the skm and fat \ar)inc with the 
obesit) of the patient from iK fo inches m 
length The aponeurosis is sht \crtical1} m the 
midhne for a similar distance The rectus mus 
cles are separated and the bladder picked up with 
tissue forceps The peritoneal r^cclion is pushed 
up to the topmost point of the bladder succcsswc 
pairs of forceps being apjihed to the bladder wall 
until this point JS reached when onJ\ the highest 
pair remains The bladder is now drawn well up 
into the incision and acts as an cffcclue plug 
should perchance, an\ residuum of lotion or unne 
escape during the next step (fig a) 

The bladder is incised between the forceps b\ 
careful hjcr dissection until the mucous mcm 
brare is reached This fs picked up with dissect 
ing forceps and rucked to an extent sulTicicni onl\ 
to allow the immediate insertion of the nozzle of 
an electric suction tube (Fig 3 ) \\'hen the blad 
der IS complelcl) emptj the suction lube is re 
moxed and the incision lengthened to admit z 
iingcrs There has been no soiling of the wound 
b> urine or lotion 



I If, 1 VcrticaiUKiuon i uwhinlcin,lhcmpb)cd when 
there his been a pTcliminir> c\«tolom> This probities 
ade<i«Me cipoiurc with the Icchtufjuc described 

made and calculi if present arc removed (Fig 

4) 

Bimanual enucleation and removal of the pro 
slate are then proceeded with 
With proper arrangement of sheets and towels 
anti the use of three gloves on the left hand which 
arc succcssivclv removed b\ an assistant when 




SURGERY GYNECOLOGY AND OBSTETRICS 


694 





Fit; 4 \uthors etec(ric9ll> lighted bladder retractor^ m position Vntcnor 
retractor omitted lor the sake of simpliot) Nest of small calculi seen in deep 
post prostatic fossa Inset Removal of calculi from diverticulum shown in main 
ngure (enlarged) 


soiled no contamination of the operative field 
takes place, even after manipulation entailing re 
moval and reinsertion of the first and second 
fingers of the left hand into the rectum 
The electricall) lighted bladder retractors, which 
I have had constructed are now placed in posi 
tion These consist of a set of 6 4 of which are 
generallj used in any given case They vary in 
size shape, and length The longer blades arc 
necessaiy w hen we are dealing w ith obese patients 
withdeeppelves All have the Thompson Walker 
tv,pe of handle and arc electrically adapted and 
interchangeable These permit a thorough uispec 
tionofthebladderneck This is carefully reviewed 
and any necessary trimming performed (Fig 5) 
After bleeding has recen ed any requisite atten 
tion (tide tn^ra) the single extended figure-of 
eight suture of No 3plamcatgut ispbced (Fig 6) 
to embnee, in order the cut edges of the bladder 
the fibrous and muscular coats of the bladder, 
and finally the rectus muscles and aponeurosis 


The special glass bladder drainage tube 
ii) IS then inserted and the suture drawn tioht 
and tied (Fig ?) 

The operation is now complete the tube snaglj 
filling the abdominal wound (Fig 7 and 8) 
casionally a hlichcl clip may be placed with ad 
vanta^ in the skin on one or the other «ide of tre 
flange of the dramage tube 
TTie dressings are applied and the glass drainage 
tube fixed firmly in position by zinc oxide strap* 
ping placed outside the dressings in such a wrav 
that the glass connecting tube may if necessap 
for the removal of clots, be disconnected frontal- 
rubber piece on the top of the bladder drainage 
tube without disturbmg the dressings 

CottlrcA of hamorrhage When special measure 
for operative control of hsmorrhage wet'* neces 
saty which wras exceptional bimamjal compm 
Sion usuallv sufficed In some cases suture of 

bbdder neck was practiced in others the . 
cavity was packed walh 3 inch sten'e gauze w 
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Fig 5 Sectional view Femova) from antenor region o{ sphincter efadenotaa 
tons nodule discovered djnng »)sletn3tic review of prosUtic ca«ty after prosta 
tectomy Inset Enlarged view of nodule in nalaral position 


was removed m i to 3 days depending on the 
attendant discomfort Suture of the bladder neck 
was found to be of sudi value that it is now 
used as a routine m both the one and two stage 
operations It is of importance, both for immediate 
baanostasis and to ensure satisfactory after re- 
sults, that a complete clearance be made of the 
prostatic cavity and bladder neck, and that the 
roof, that is to say, the region of the vesical 
sphincter or tngone, should be enabled to fall in 
on the prostatic cavity without tension Thus 
when s small tight sphincter or a coi^derabJe 
remnant of slack m the tngonal region remains 
after the removal of the prostate, it is deeply 
divided backward m the midbne, one stitch b^g 
placed fay a special needle which I have had con 
structed (Fig 10), m each side of the inoswm, as 
shown m Figure 9 to prevent reuiuon of the cut 
edges K a thick, fleshy tngonal shelf is pr«ent a 
wide wedge is cut out and the edges sutumd 
Furthermore, unless these precautions are adopted 
“collar” or “ledge” formation is liable to occur and 


lead to persistence of obstruction or its recurrence 
at a later date 

The omission m the “bUnd" operation of these 
precautions and the impossibility of their observ- 
ance is definitely assoaated with increased babii 
ity to hmmorrhage, both immediate and remote, 
to sepsis, and to delayed closure of fistula 
These, mdeed, constitute m the mam the raison 
d'tire of the new operation 
Instruments of a particular type are essential 
for the accurate and facile performance of this 
work throu^ the restneted inasion described 
(Figs 4, 5, 9, and 10) Most of these have been 
specially constructed for me in Sy dney 

POSTOPERATIVE TREATlIErfT 
Half a pint of salt solution is given per rectum 
immediately after the patient is returned to bed 
and a bandage ^ed in position to ensure saoUl 
suspension A hypodermic injection of morphia 
gram Vfi is given as the patient is regaining con- 
saousttess and repeated as often as required 
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The patient is propped up in bed as soon as 
complett consciousness is regained 
On the morning ol the fourth da\ after the 
operation i ounce of castor oil is guen b} mouth 
and 6 ounces of narm olive oil run slovvl> into the 
rectum Vo further rectal manipulation of anj 
Land is permitted during the first fortnight of 
convalescence 



Tig S Operation completed through i 4 inch inci»ioD 
which the tube snugly fills No sUn sutures required 


The abdominal dressings are changed if neces 
sar\ after ?4 hours After this the> rareli require 
attention until the removal of the bladder dram 
age tube about the &«th dav The removal of the 
tube leaves a clean ted granular smus which 
rapid!) collapses m most cases allowing the sbm 
edges to fall together \ linear scar generall) not 
more than i inch m length results and to all 
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I ig 10 \uthor s bladder neck suture needle Tins is an adaptation of Lanes 
cWt palate needle and ta lonuci and more alcndct than \outti,a bootiKtans 
moddication (”5 sue) 

lig II \utbor s gla s bladder drainage tube (K natural sue; 



intents and purposes, aJso a normal abdominil 
wail Palientsaregencrallj out of bed on the tenth 
da> Nobladder irrigation of anj Undiacmplotcd 
at an} rate dunng the fi«t fortnight bejond 't 
superficial imgaiwn of the sinus iramediaicK fol 
lowing rcmo\al of the draimge tube After this 
if the imne is “diit> ’ and his filled to respond to 
the usual hexamme and sodium benzoate catheter 
irrigation of the bladder with nitnte of siWer is 
practiced for a few dajs 
Onset of iniclnrtUon On the second daj after 
the removal of the lube patients arc given a unnal 
and encouraged to make effortless ittempts it 
miduntion 5 or 4 times diil) The hrge majont> 
succeed bv the eighth to the twelfth dij and are 
quite ‘drj from 3 to ; da>s later Should no 
unne be passed b\ the fourteenth di>, 1 steel 
sound IS passed As a matter of interest it ma> be 
stated that there were 4 among the list ibo cases 
who despite the sounding failed to pass urine 
and in whom on the seventeenth da> a rubber 
catheter was tied and left for 2 da}s All were 
nervous feeble old men and in none was there an) 
other apparent reason for the dcla> In no case 
of recover) in this senes was the onset of nuclun 
tion delated be>ond the Uvent) first daj, m t 
onl> bc>ond the nineteenth 

CONCLUSIONS 

The methods described admit of a complete 
clean cut, visualized operation, and present I 


venture- to think scvcnl novel feiturcs, the tic 
tails of which hive been phnned to enable 1 
miNim'i.l exposure with 1 minimal amount of 
irturai The discomfort following operation is 
thus verv lirgcK obviated ind wound healing 
expedited 

The opcnlson while doubtless presenting greater 
icchmci! diflicuUics than those usuillv performed 
and requiring an armamentinum of ind a certain 
/amihantv with instruments of 1 special tj-pc 
wiU I beheve b> jts decreased mortabt) and 
morbidUv rales well repi> the meticulous care 
demanded m its pcrformincc With expcncncc 
the complete operation cm be performed m from 
*5 30 minutes and with so hltlc disturbance 

that the convalescence m most cases resembles 
that of a minor operation and might possibly 
seem incredible to one who has not observed the 
results 

A fair!) length) cvpcnencc with the plan of 
camfiaign outlined shows that shock, sepsis 
urarmia, and pneumonia almost can be excluded 
as operative nsks Hemorrhage will still \er> 
occasional!) require attention I here remims the 
cardiac or vital factor, practicall) the sole indchn 
able nsk Gradual or rapid circulator) failure 
from the sev enth to the twent) first dav when it 
occurs, IS in m) experience the most fatal of all 
complications It is m effect the end of life \\Ticn 
or whether it will supervene in an> of these old 
men none can certainly foretell 
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ILEOC.ECAL INTUSSUSCEPTIOV IN INFANTS WITH SPECIAL 
REFERENCE TO FLUOROSCOPIC FINDINGS 

By \ IRGIL R STEPHENS M S M D Beswyn 1lld.ois 


U P TO the present time \ raj studiesinacule 
intussusception m in/ants ha\e been \erj 
meager This may be due to the relative 
infrequency of the condition as suggested b\ 
er and Brams in a renen of cases m Cook 
Count} Hospital Chicago in which only 6 oper 
ative cases of intussusception were tabulated 
from the records of the last 6 years Qubbe of 
Sydney Australia however publishes a senes of 
2,0 personal cases by far the largest number m 
any report av-ailable The high mortality still 
attendant upon this condition suggests the need 
of more attention to the early diagnosis and 
treatment Clubbe reports a mortabty of 20 per 
cent bmith 40 per cent, Birkenfeld 30 per cent 
Gibbon lo per cent 

A few attempts have been made to make use 
of the Buoroscope as an aid 10 the diagnosis of 
acute ileocscal intussusception Regmer states 
that up to the tune of tus report m 1924 ileo* 
cscal uiva^^ination had been demonstrated by 
opaque enema but twice, the first instance being 
lehmann s case 10 1914 and the second that of 
Aluf! Muff describes a fluoroscopic picture 
showing a banuxn column flowing without inter 
ruption to just beyond the splenic flexure, and 
at that point a shadow extending from the 
normal colon to the nght side of the spinal col 
umn which could only hav e arisen from tbe small 
bowel Rcgniers case was that of a 13 year-old 
girl with onset of symptoms 2 weeks previously 
The opaque meal showed stenosis proximal to the 
mvagination and absence of the cscum and colon 
Thebanum enema showed division of the contrast 
medium into two cylinders corresponding to the 
inner and outer lumen of the intussuscepted area 
Distally, an outer cylinder was characterized by 
a thin mantle like deposit with circular stripes 
showing a distended colon with deep haustra and 
less than normal space between Proximally, a 
small caliber cylinder corresponded to the intus 
susceptmg portion 

AU of these cases, however, were older children 
ard young adults and the examination was made 
several days after tbe onset of symptoms 
Bukenfeld states that the X ray finding* are 
characteristic and explams them by tefemng to 
the work of Muff, Regmer and Lehmann Gnse 
suggests that the fluoroscope may show a cone 


shaped column near the intussusception but 
gives no illustrations Abt states that \ ray 
examination should not be made on account of 
the inadent trauma unless the diagnosis is un 
certain He says that the enema ends abruptly in 
an outline suggesting that of the apex of the in 
tussception its sheath presenting further evidence 
of the nature of the obstruction Just what the 
appearance is he does not definitely state 

The wnter has operated on 6 cases of Deociecal 
intussusception in infants under r year of age 
with r hospital death The fatahty occurred on 
tbe seventh day following operation and was 
preceded by a senes of convulsions and the 
general picture of aadosis There was no evidence 
of recurrence 

Autopsy was not permitted According to 
fiirken/eld death usually occurs withm the first 
2 days He had no mortahty after 6 days in ov er 
50 cases 

Fluoroscopic examination with an opaque cne 
ma was made in 3 cases with very gratifying 
results 


CASti BvbyDM age jh toontlu observed tfioun 
alter the paswge of bloed from the bowel had a veiy 
definite szusage bke tumor on pupation but bad bad do 
cobc. On account of tbe unusi^ clinical picture to cw 
was reported * When the barium nurture reached W 
upper sigmoid il took on a wide uoocave p « enti^ sur 
face meeting the intussuscepting bowel with two definia 
born like projections as the banum insinuated itsea 
around tbe so-called outer cylinder” Wen inoie 
banum was allowed to flow this presenting ccli^ 
tiav^d oralward at a rather rapid mle until it teicieQ 
the hepatic flemre mamUinuig practically the 
contour on the presenting surface A second 
reveafed no tumor ta tbe epigastnum Immeoiate lap* 
rotomy showed the intussusception to have beta leaife 

as far as the hepatic flexure by the banum toirtur 

Case a R-J aboy of xi months had bl^y s^'J 
hours before examination and beguuung cobc “ 
before 'Ihe contrast medium flowed rapidly udUI it 
abmt two thirds of the way across the 
when the concave presenting surface appesrecn 

tatei a minute later verified th* observation, 

tinn was accomplished nor attempted m to cDse 
diate operation verified the position of the mvagio 
parts as seen m the roentgenograrn {F*g 1) bus 

^>SE 3 A. J 8 fat male infant of w wontM 
brought to the hospital 4 days a/t« * .vtbp 

colic and referred to^e by Dr F C. 
toms had consisted chiefly in the _a«td on 

food taken and there had been two loose stools passe 
*See SnpliRis in B trGognphr 
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Tiff I Baby R } male age tt months li hours alter 
the beginniDg of colicky pains Show mg banam enema 
column meeting *• 1 '^ jjitussusceptwa m the transNcnc 
colon 


Fig i Babv A T male age lo monlha So sausage 
tumor palpable Onset 4 days previously Showing 
banuta enema mecUng ifttussusceptioR at the hepatic 
flemitv 


the day o! entrance the last being shghUy streaked 
with blood and mucus The child did not appear acutely 
ill and the symptoms of obstruction were compicuousiy 
absent ^o tumor mass could be palpated On fiuoro 
scopic examination with banum the enema asccuded 
rapidly to the hepatic flexure where the typical outline 
appeared Increase of pressure produced evidence ol pain 
but fadpd to advance the column The banum was 
allowed to escape which it did almost immediately with 
only a few sprinkles reinaiawg tn the bowel The mrec 
tioB was repeated with the reptoduction ol the same pit 
ture Films were made while the enema tube was held itt 
and the back pressure kept up Laparotomy was advised 
on the basis of the X ray findings and revealed the m 
tussu cepting mass occupying the ascending colon The 
colon was lying snugly agamst the right lateral w^of 
the abdomen and therefotc could not be palpated The 
small bowel was collapsed showing that oostruction may 
be of low grade for several days after invagination ha» 
taken place The reduction was easy and there was no 
necrosis This patient probably would have suctumbed 
with a diagnosis of cobtis had not the fluoroscopic picture 
given the correct interprctotion of the situation 

No “inner cylinder” o£ barium was observed 
in any of these cases This finding cf Regmer 
nmy bave been the result of the opaque tneal 
which had previously been given At any rate 
Tiobanum enters the inner lumen during the first 
few minutes after injection 


The characteristics of the fluoroscopic picture 
as observed m these 3 cases were 

\ An enlargement of the cahber of the banum 
column as it approached the mtussuscepting mass 

2 The defimte tendency toward the fomvv 
tion in the opaque medium of a concave present 
mg surface vvath pointed edges This was true 
whether the force nas sufficient to move the 
mtussuscepting mass backward or not 

3 A thin, somewhat cone shaped sprinkling of 
barium m front of the concavity which probably 
corresponds to the so called “mantle ’ of Regmer 
and represents the advancing run of the barium 
tylinder The mam facts are illustrated in the 
accompanying roentgenograms (Figs i and 2) 

It ^vould appear that the fluoroscopic exam 
inatio-n should be of diagnostic value m cases 
V vth doubtful historj or physical findings It 
may be of service m partly or wholly reduemg 
the intussusception and at the same tune proving 
the result 

BlBUOGRAPHy 
Aat Ttdialncs uj 547 

BiKKEvrctn \\ ileber die DarminvagiBation un Eindes 
alter Arch f k 3 m Chir 1925 clxccvu 356 
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LEfni4>ns Cm Call von Invaginatio ileocaecilis im 
RientgcnbilJe lorUchr a d Ccb d Rointan 
stralilm \xi jts 

Meyer K A ani Hrvms M \ \ clinical stud> of 

acute mtcslina! obstruction Illinois JI J ipj; 
li 4 t 


'Mtrp E Das RocntfieobiJd dec ironucJien Damiin 
\agination Beitr 2 kim Chir 1910 Ed 118 
Rccniek L, Cortschr a d Geb d Rocntgenstrahlcn 
1924 Tti Cq7 

Stcpiicns \ R Acute Inlu5'iu«cepiion without pain. 
J \m M Ass 1927 lebniar> i* 


\ NLW \iVD PRACTXCAr ABDOiMINOSCOPL 

U\ W O SWlLk MD r\CS liioiMv AR120M 
*'1 iio»p ui 


AILURE to njaXc a correct diagnosn in a); 
doniinal conditions is still the cause of m'in\ 
deaths Tlie ine/Tectuc \ ray hts been of 
some help to the clinician but the exploratory lap 
arotom\ is still too frequently performed It js for 
the purpose of gning the diagnosDctan risuaJ 
access to the peritoneal cavity that this mstni 
ment was devised This instrument is of value 10 
the surgeon in everv idbominal operation lie 
IS able to visualize the abdominal condition and 
place hi 5 incision accordingly It is viluabic in 
splanchnic block with local inssthesia, it gives 
an opportumtv for careful inspection of the 
abdominal contents without disturbing or drag 
ging upon them it makes appendectomy m 
interval cases a simple procedure requiring a 
one half inch puncture wound 
The technique of using the mslrument is 
simple A one half inch incision is made to the 
right or left of the midlmc, approximately one 
inch All oozing and bleeding is controlled before 
the peritoneum is opened by i shirp pointed 
hsmostat or scissors according to the technique 
of the operator The instrument is then inserted 
left in the abdomen for a few minutes until the 
patient is accustomed to its presence and all 
abdominal reflex action ceases If the patient is 
under a genera! an-eslhetic the surgeon can 
proceed at once with his examination It gives 
a visual field in the form of an oval (3j4 bv 2 
inches) which is sufficiently large for all puipos. s 
It can be used in all cases of doubt in which 
an exploratory operation would be required to 
make a decision and it should be used as a rou 
tme procedure m all abdominal operations as it 
permits inspection of many of the inaccessible 
areas now examined by palpation by (he sur 
geon’s hand which in most instances is about 
as good from the outside as it is from the inside 
We are using this instrument at present in 
every abdominal case as it helps us place our 


incision, thereby shortening the length of the 
incision It also enables us to phcc the incision 
more accuratelv and obtain a far more accu 
rate knowledge of abdominal pathology than we 
would possibly obtain bv any other method 
The hrgest diametcrof the tube is r centimeter 
and the length of the tube is about 32centimeters 
The instrument consists essentialh of a tube 
about the diameter of a fountain pen about the 
outside of this tube there is another tube of very 
thin milerial which sli/les freely upon the first 
tube and which is actuateil bv a screw with a 
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hrge knurled nut it the upper or outer end of 
the instrument When ihis nut js turned, the 
outer tube is mo\ cd ilong on the inner one *ind 
engiges first the center one of the smaU slides 
near the lo%\er end of the instrument This slide 
IS thus moved along in its groove and the spnng 
wire, which is hmged m the slide and also at the 
extreme end of the instrument, is thus bent 
outward mto a slight arc As the outer tube is 
further moved, it engages another slide on either 
side of the center one and thus two more wires 
are bent, although to a lesser extent than the 
center one hurthcr movement engages two 
more wires and the> move and bend as the others 
do but to a still lesser extent W hen the outer 
tube reaches the end of its travel, the several 
wires have formed an inclosurc about the lower 
or inner end of the instrument and at no place, 
are the wares sulTicienth far apart to allow eas\ 
entrance to the inclosurc The nut ma\ then 
be withdrawal and the whole mechanism retumetl 


to Its original c>hndncal shape The wires arc 
so hinged at each end that thtv work m guides 
which hold them m alinement and, at the same 
time, prevent the jiossibihtv of anj thing bccom 
mg pinched under the wires when thev are 
flattened out 

The whole instrument ma> be casiK and quick 
h taken dowai for cleaning and as quicklv re 
assembled It mav be boiled or stcnli/ed without 
m anv wav alTccling its operation 

Inside of the instrument proper, a straight 
c>stoscopc IS inserted and lighted and bv this 
means the entire inner area of the mclosure mav 
he minutciv inspected through an opening m the 
tube 

Ue arc using this instrument routinelv and 
find It of immense value Mr R T hv-ans who 
worked out the details of this instrument and 
}>crfectctl It has so thoroughlv completed his 
task that the instrument works casilv and 
smooildv and is most durable and eflicicnt 
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T he care of fractures in the majority of 
instances does not unaJJ^ come tinder the 
cnre of tie «Tir5ical ^peoahst. Oal\ in the 
Lr^cr aties is it pos ible to «e5regate and hcftpi 
takze lie fracture cases. The ^tuidard of results 
obl..ined will therelore depend upon the te<ii 
nique posuWe for tie a\erafe phi'SJoaa to eta 
pJo^ 

The extremes of zgt are producUte of the tiro 
enremes in the results of fracture surpen the 
best re^ts being obtained in infants and childreo 
wide the poo"e5t rtsuJts occur in the agetL 
In the treatment of fractures in both the infant 
and the «ged the nuisaig and taed,ciJ attention 
is of great importance and often of the mo'l ua 
po’iance if the best results arc to be secured 
The pbi-sioji conceotratiag his efforts on the 
local ujtTv Is apt to oierlook this fact, and \tt 
It Is the apparenm small details cosduaiT to the 
cb1d s health and ireD being trhich contribute 
Ligeh to the <uccesJul recovtn , not onli of the 
loc^ condition but also of the growth nutrition 
comfort, and meat -1 welfare of the child The 
child ts oataialli happ\ and all means to Leep it 
«o BLst be pararaoiml in the nunds of those re- 
ponsiblc for its care Fortulatel^ infants and 
daldren react farombh to trauma. Tbcir re 
cupeiaP%e ,md reparatiie processes are at a 
inanm4na. Except in tie oo’e «e%'erc t\pc of in 
jurv and if no head or abdominal injurv is pres- 
ent the\ recover pmaptli from the pnmarv 
JiocL Tie\ are often more fnghtmrf than 
hurt- 

Sei'era] other important factors must be home 
in mind in the trealment of fractures occumng in 
infanci It is well to remember that perfect 
anatomical alignment is not e^ential Persutence 
of a certain amount of deformity is a less senous 
matter than it is with adults. In the course of a 
few \-ears such deformities tend to be corrected 
b\ the process of growth sh^t angubtion can 
cs-ilv be corrected in the ^ter treatment In 
means of the coni-alescent brace This oust not 
be interpreted to ^ui^est carelessness and neglect 
n the handling of the local condition, but oalj to 
encourag" simpliat' in the treatmesL AbosT 
all unnecessaij and meddlesome nampulalioas 
mu::! be aTO ded. Open reduction has no place 
in th < tvpe of fracture It is nei'er indicated. 


With this in mind the local treatment should be 
so instituted as to allow for thej^eneral care of tie 
patient, lie feeding <o important in tie «n 
voung and the and general hi^gienic care 
which will Leep the infant normal and hasten the 
ultimate recov-en 

SeiTol pnoblems present tbemseh'es more 
annoving than «enous. Infants are coastanllr 
soiling theinsel\"CS and the retentiie apparatus. 
Their stin is eitremeh sensiUie to imtation and 
infection Their inabihti to comprehend, com- 
bined with their restlessness disturbs tie posi 
uoa of the «pljnls. It ij. not unusual for chUdrca 
to remoi-e a «plxDt or plaster cast Ties do not 
appreoaie the senoasoess of their condiooa and 
we cannot expect the a>-opcratK >3 seen a is 
o’der child or adult. 

Fractures of the femur occur in la/ancv as a 
result of isduTCt laolence usualli due to a fsH 
and are ini'nmbh of the shaft Cases hare been 
reported as occumng dunnginaaipulaore opera 
ti\ e procedures The majontt of our cases ocar 
m the «pnng and summer at this lime of the t car 
the children are out of doors because of tie heat 
and hacudilj and frequentli fidl off hre escape* 
and porches. The fracture is i.suaU% comp’e^ 
trmsierse or oblique though some ma\ be of tie 
greenstJcL \'anet\ \ of separation of tie 
lower femoral epiphtios in an infant 3 months o’d 
has been <eeii bj the wnler It has not been on 
expencDce that rickets malautnbon or constiui 
tional disordws predispo«e an infant to fractcre 
Hus communication does not include an' du 
cQs-ion on the pathological fractures that 
as a result of deficaent cafaum metaboJum ^cb 
as those that are seen in osteomabaa and t to- 
o-stic disea se of the bone , 

The first step is to deade which partioiW 
dosed method should be used Onlj abcral 
method* are described in mo'l t^booss 
the plaster-of Pans «pic3 ( ) the Thoi^ 
with adhesiie traction padded 

side «pliat and (4) orerhead rerticai <u.pe 

. 1 -,1 

There are tnanj method* and it is pUuw' 

dent that none 15 entirely satisfacton 

ni3n> adiTJCates for one as th-re are for tne o 
and it therefore becomes a question of expe 
and results. 
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Bnefi>, the objections to the plaster-of-Pans 
method of treatment is that it is uncomfortable 
and IS more so if poorl> applied There is the 
likelihood of secondar>' displacement occurring 
within the cast The cast becomes soiled and 
requires rene\s'a! It docs not allow the child 
enough freedom to move about m bed Then too 
not all surgeons are adept m the handling of 
plaster of Pans 

The Thomas splint is most useful m adults It 
is unexcelled as a transportation splint With 
infants, however this splint is not reallj satis 
facto!> , the ones on hand are usuall) too large, 
and ev en if speciallj made, there is the pos5ibiht> 
of the nng becommg soiled with unne and faxes 
this with the counter pressure on the tuberositj 
of the Kchium causes exconations and pressure 
sores 

The long side splint is unstable, it becomes 
soiled, also does not allow for traction The 
patient will disturb the position of this splint and 
even remove it This is also true of the Thomas 
splint 

The overhead vertical suspension method over 
comes all these difficulties, combining the true 
fundamentals la the treatment of fractures 
namel>, reduction of the deformit>, traction and 
immobilization without absolute fixation Verti 
cal suspension aids lymphatic and venous dram 
age and adds to the comfort of the patient 

Except for a few simple changes, the method 
we use IS the one onginall) described b) Br>ant 
WiUi a child proi>erl> sus^nded in the overhead 
frame, the general care of the patient is greatly 
facilitated, this is one of the outstanding features 
The child cannot soil the apparatus, and Us needs 
can be taken care of A Bradford frame can be 
used in conjunction with the overhead suspension, 
but we have not found this necessar> In this 
position the limb is more easilj radiographed 
The frame is simple and easily constructed 

Many methods and modifications of the 
Bryant overhead suspension are emplo}ed, but 
simple measures have proved best The appara 
tus we use is easily and inexpensively made b> any 
carpenter, or if needs be, by the physician him 
seif It consists of two upnghts, supporting a 
cross piece, two pulleys are attached at the center 
of the cross piece A pulley is also attached to 
each upnght, to cany the weights outside of the 
bed and away from the patient Just enough 
weight to lift the buttocks off the bed should be 
used This facilitates the use of the bed pan 
Unless the child is unusually krge, we have found 
that the average weight to use is about 5 pounds 
It IS better to suspend both legs, if only one leg is 



Fig I Infant with fracture of left femur suspended m 
overhead frame 


suspended, infants squirm, turn and twist, and 
in this way disarrange the traction With both 
legs suspended traction is more certain and con 
slant if the child is too unruly or is one who 
keeps twisting and turning around, a cross bar 
uniting the two spreaders can be used We are 
now. using this cross bar as a routine measure 
There is probably little choice as regards fixed 
or pulley traction, it is a matter of choice or cus 
tom \Ve have been in the habit of using pul- 
ley traction, as it accommodates itseif better to 
dianges in position assumed by the child than docs 
fixed traction 

Traction strips are applied to the mesial and 
lateral aspects of the thigh and leg, extending from 
I to 2 inches above the line of fracture to below 
the foot, incorporating a wood ‘‘spreader" below 
the foot, which is wide enough to keep the ad 
heave from chafing on the malleoh, and to the 
center of which is attached the light line for trac 
lion Only the best quality moleskin adhesive 
should be used, the edges of the adhesive should 
be nicked, to allow for smooth conformation to 
the skin surfaces No prehminary preparation 
of the skm, except perhaps ordinary cleansing is 
necessary The crest of the tibia, the knee, and 
the head of the fibula should be protected with 
cotton, padding Additional fixation is secured 
by spiral adhesive stnps over these lateral stnps 
A circular bandage covers all 
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The child IS left suspended from ? to 4 w eels at 
which time union IS usualH solid rhereisaneA 
rapid formation of callus E^en at the end of 1 
week because of this callus itisdiiTiculttochange 
the position of the bones After the remo%'al of the 
suspension the child is kept in bed for another i 
or weeks and weight branng is allowed at the 
end of 8 weeks Uith the average case no con 
\-aIescent brace or apparatus is needed Oc 
ca-ionalh li the callus is not enlirch firm, if 
slight angubtion remains or if we are dealing with 
a too unruh loungster a short plaster-of Pans 
spica or walking caliper can be emploied 

Our patients are wheeled out on to the porch 
and also are given a codIner oil preparation 
daih Such factors as fresh air sunlight and 
avoidance of infection are essential to the child s 
well Ijeing The child mav have the benefit of 
sunshine during the greater part of the dav 
weather pcmutting if the bed is moved from 
lime to lime directl} into the most sunnv loca 
tion As a substitute we suggest the use of the 
quart/ lamp and this judiaouslv used has 
proved of great value in hastening convales- 
cence 

All the cases arc carefullv checked up with 
mea urements and radiographs Local massage 
and phvsiotherapj are unnecessarv In none of 
our cases has there been anv limitation of the 
joint motion It has never been necess3r> to re 
mov e the child from the frame e\ en though some 
of the patients developed complications such as 
measles diphtheria and bronchopneumonia 


For an anaivsis of 63 cases of fracture of the 
femur in infants we were able to obtain a come 
batk. report from 2 to ic> vears following ad 
mission to the hospital The o\erhead traction 
was used in all cases The ages of the patients 
ranged from 4 months to 2 )^ veais and the sex 
was about equalh divided The average stav in 
the ho«pital was 36 davs 
Fracture occurred in the right femur 33 times 
in the left femur 29 tunes and in both once 
makinga total of 63 

Firm, bonv union with good in fact almost 
perfect abgnment was obtained in 61 ca«es 
Two patients had bon) union but with slight 
angulation this was later corrected with a call 
per braa Excellent functional results with no 
shortening were obtained in 61 cases Two pa 
tients were discharged with shortening of one 
half inch On later re-examination this shortening 
had Ijeen compensated for 

SViiSIAW\ 

I The frame is sunplc and rasilv con 
strutted 

Not everyone is equipped to use plaster-of 
Pans or make a suitable sized Thomas phflt. 
This frame orev en modifications utilizing its basic 
pnnoplescan be used 

t fhe motion allowed causes enough irritation 
to stimulate the formation of callus 
4 Radiographv is made cas> 

3 Uith compound fractures thi» method ai 
lows for easv approach to wounds for dressings 
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THE COCCYX— ITS DERANGEMENTS AND THEIR TREATMENT 

PinUP LEWIKT.MD CracACO 


H AXTNG learaeti \en little clmicallj nbout 
the coccj'x m medical school and ne\-er 
having seen a stodent or interne nhose ex- 
perience 'vs'as different, the witcr is tempted to 
uTite this short clmical note Texlbool desenp 
tions are not as n rule, satishcton, 

The coceax represents the remains of the an 
thropoid tail, for which reason it is often referred 
to as the “tid bone ’ Its function m tmn is to 
afford attachments to muscles These do not 
suffer howeier, bj itsrcnioial 

The anatomj of this region is bnenj as foUows 
The coccyx consists of four scf^cnts joined to- 
gether, making a cone shaped structure which 
articuhtes ahote with the sacrum forming the 
sacrococcygeal joint Four important muscles 
attach to the coccj x mz the gluteus maximus 
po<;tcnori> , thecoce> geusantenorl} , the sphincter 
am to the tip in front and the levator am to the 
tip behind The saaococc\geal ligaroents arc 
found above The nerve suppl> of this region is 
derived from the posterior divisions of the coc 
evgeal, and second, third, fourth, and filth sacral 
nerves plus the anterior divisions o£ the fifth 
sacral and the coccjgeal nerves 
The most important clinical disturbances 0/ 
the cocejx are 'dislocation, ’ ankjlosis at the 
sacrococcjgeal articulation, tumors, and disease 
The first of these is much more important than 
the others 

S>mpioms of “dislocation* ol the cocejx arc 
pain, coccyd>nia, especialiv on sitting Patients 


Cornua 




Coccyx and its muscle attachments (Modified 
itom Gray s Anatomv ) 


complain of inabihtv to sit through a movie show 
or a theater performance, of pam while riding 
horseback, etc Thev must squirm and twist to 
be comfortable The discomfort is usual!) more 
mirked while the piUcnt is sitting on a soft 
than on a hard surface because m the latter m 
stance the weight rests on the tulvir ischu but in 
the former case it maj be borne in part at least 
b> the cocev x There mav be pam on dcficcalion, 
cspccialU if the paiicni is constipated 

Roentgenograms often reveal no dcmoriainblc 
paihologv, and the surgeon mu»t rcK upon the 
historx and phj-sical exaniinnion The hiator) is 
usually that of a fall and forcibly sitting down or 
of a blow oT kick It is more frequent m feinale&, 
manv of whom arc neurotic Many patients have 
tried hot siu baths and sitting on robber rings, 
adh^ivc stripping of the pcKaj, etc with van 
able relief 

Rectal examination is aery xmluable W ith the 
patient lyang on the left side with knees and hips 
flexed, the right index finger is inserted into the 
rectum and the thumb placed over the coccyx 
ouisid e that structure If there is abnormal mobil- 
ity at the sacrococcygeal articulation and ac 
companyang sensitiveness and tenderness, the 
diagnosis is made 
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The pathological changes are chieflyanatonucal 
but cases of tuberculosis have been reported and 
tumors, especially teratomata, are found m this 
region Many patients with coccydynia have 
arthritis of the lumbo sacro-ihac region and it is 
important to evpiam that removal of the coccyx 
does not cure the arthntis higher up The opera 
tive relief in selected ca«es should be constant 


The treatment is operativ e A midline mcision 
13 made m the median raphe With a finger of an 
assistant constantly in the rectum as a guide, a 
careful dissection is made and the coccyx is re 
moved at the sacrococcygeal joint Two or 
three deep sutures and two or three superficial 
silkworm sutures and a collodion gauze dressing 
suffice 


\ \E\V METHOD FOR SUBPERITONEAL DRAINAGE 


nv JOSEPH n B%cov mi 

T he following IS a proposed method for im 
proved drainage of the subpentoncal space 
following the primary operation for removal 
of carcinoma of the rectum by the Coffey method 
HTien Coffey published his classic operation /or 
cancer of the rectum a wonderful advance was 
made m rectal surgery and some of our great 
surgeons expressed the belief that the last word 
had been written in operative methods for rectal 
cancer Experience has taught us however that 
vertical drainage of the subpentoncal space after 
the prunarv operation according to the Coffey 
technique is not perfect and that it has the same 
faults that were found in vertical or uphill ’ 
methods of draining the pelvis m the past when 
various forms of tubes and drams were in general 
use 



Fii, I a Closed end of inverted sigmoid with inverswB 
tube b plug in end of drainage tube c tsetal drainage 
tube d gauee pact e rectal carcinoma / sutured pen 
toneum 


F^CS Macomb Ilcinois 

Why not use the stgmoid when it has been 
invaginated through the rectum and anus as an 
aid m securing drainage from the bottom of the 
subpentoneal sp-ce? Its serous lining is aseptic 
and can be kept so for from 24 to 48 hours until 
the peritoneal suture hne has become secure 
against general infection of the peritoneal cavity 
In the meantime and afterward up to the com 
pletion of the second operation, absolutely perfect 
drainage wall be secured 

In order to accomplish this I have had made an 
aluminum lube 8 inches long and mch in diam 
cter with a flange at the upper extremity a uiches 
in diameter and a plug fitting loosely into the 
distal end having a rounded ball surface which 
cannot engage and tear the surface of the sigmoid 
when passed through it The tube is curved to 
follow the sae-rum and the flange so broad that 
the gauze placed in the sacral and bladder spaces 
can be packed under the flange without interfering 
with free drainage 



rubber ligature . ,iraiflaee 

Fig 3 The rubber ligature e the rubber 
tube 
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Eveo tletail of the Coffe> operation is earned 
out except that of drainage When the abdominal 
^ound IS dosed and its dressing completed, the 
drainage apparatus is adjusted First, a rubber 
band is applied tightly around the sigmoid and 
metal tube near the anus and the ends tied with 
a silk or hnen ligature A safe knot cannot be 
made mth rubber Then with a cautery knife the 
sigmoid IS sexered about i inch datal to the light 
band, and with forceps the distal sigmoid and the 
ball plug are remoxed from the metal drainage 
tube which remains aseptic 

A loosely fitting rubber drainage tube is nett 
passed oxer the end of the metal tube and furmlj 
secured bj another rubber band Thus a dean 
siphon IS obtained from the subpcntoncal space 
into a jar of antiseptic solution at the bedside 

At the time of the second operation this metal 
drainage tube can be emp!o>ed as a handle, and 
great assistance guen in the enucleation of the 
cancer mass 

One occasionallj finds that in cancers of the 
rectum there is in almost complete constncuon 
but careful examination will rexea! that under 
complete anaesthesia the constnction relaxes and 


the soft cancer tissue can be crushed xinth the 
finger and an opening sufficient for the passage of 
the tube easily made Or d necessary’ the opening 
ma> be curetted gentl> to a diameter sufficiently 
large for the passage of the drainage tube This, 
of course, IS permissible only because all blood and 
lymph chinnels hax e been eliminated at this stage 
of the operatixe procedure 

STJitlLIRY 

1 'llie Co(Fc> operation remains the best 
method of procedure for the rcmox’al of rectal 
cancers 

a The method of \crtical drainage of the sub- 
penion^l space constitutes 1 senous defect in this 
op»eration 

3 Anew method of drainage isproposedinxoK- 
ing the use of a flanged metal tube extending 
out through the sigmoid and anus, making an 
air light aseptic connection with an ordinary bed 
side drainage apparatus 

REFCRCNCCS 

Comv R C \nn SurR 1923 Uxvi 500 
Idem Surg G) nec L Obst 19 4 xxxxiij jt} 
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IHL POSTOPERATIVE CARE OF OLLIER-THIERSCH SKIN GRAFTS 
ADVISABILITY 01 DAILY SURGICAL DRESSINGS 

BYTLBrRTT RULISON BS UV> Sacsaucnto Calitorki^ 
r nthcs tmifoput 

S RIN GRAFTS should rot be dreard for latter cases if one but follows the established 
from 5 to 8 da>s unle-s there is evident rules of unremitting surgical cleanhnes« in the 
suppuration about the grafts (3) dressing of these contaminated wounds 

‘The time of the first dressing after the opera The sequence of histological changes occurring 
tion Will of necessity vary somewhat with ones m the area of the applied grafts from the time of 
conception of the degree of infection present operation is of interest and importance and 
In grafts applied to a sterile fresh surface the further substantiates the contention that these 
dressing need not be taken down for 5 days \t areas may ^nd should be dressed early and often 
least but when dealing w ith a granul ilion surface Briefly these changes are 
we arc m the habit of doing the fust postoperative 1 rortnation of fibnn from the plasma present 
dressing on the third da\ fil on the surface of the wound and on the under 

This advice accurately reflects the current con surfaces of the grafts Expression of serum occurs 
ccption of the immediate aftercare of OHict at the time the hbnnjs formed 
Thiersch skin grafts \ careful review of the 2 Period of plasmatic circulation 4 to 4^ 
literature has failed to reveal any reference to hours 

duly dressings beginning t\ enty four hours 3 Pnmar. anastomosis of vessels from wound 
after operation The advisabiliu of eatlv and to graft or the growth of vessels from the wound 
frequently repeated dressings rests upon the in mtolummaof vessels of the graft This process is 
disputable fact that in most instances following complete m 48 to 72 hours (3) 
the application of the grafts we are dealing with 4 Growth of vessels constituting permanent 
'ui exudative contaminated wound and that bl^ supply into graft fifth to twelfth days 
such a wound requites the utmost surgical cleanh During this tune the tissue spaces ate flooded 
ness the feasibility of the method rests upon the with leucocytes dealing with bacteria and dis 
demonstrable fact that the primary dressings may posing of products of degeneration Growth of 
he removed in twenty four hours or less without fibroblasts is likewise taking place bmdmg 
disarranging iht grafts grafts more and more firmly into place These 

The areas most frequently elected for Ollier changes arc virtually tho e taking place in any 
Thier ch grafts are granulating surfaces resulting healing contaminated wound The only differ 
from deep liurns or extensive wounds Varying ence is that as a rule the contaminated wound 
numbers of organisms may be recovered from presents 1 breach in continuity of tissue with 
these wounds or from the tissue spaces at the forces of repair advancing from either side, wW" 
time these surfaces are in prime’ condition for the skin graft must depend upon the forces ol 
the transplantation of the graft** Thegnft«hke healing advancing from but one side 

wise art not free from organisms mall instances The method of postoperative care to be ae» 
as observation has been repealedlv made that cribcd takes cogniiance of these several change* 
staphylococcus albus is present in the supcrbcial At the time of transplantation it may beobsene 

layers of certain supposediv clean epidemis that withm a period of 5 to to minutes the jrait 

Inasmuch as abstention from the use of antisep becomes lightly anchored to the wound surface 
tics is the rule m preparation of these areas from It will withstand considerable lateral pressure 
which grafts are taken the viability of an-v without moving This is due to the formation 0 
organisms present is in no vvav affected In the fibnn, the wound cementwinch is to functiona 
case of fresh operative wounds with stenle mus as a matrix, permitting the so P 
cular base the results of skjn grafting hive always lymph circulation and supportui? 
been uniformly excellent Here we have condi dothelial cells of the newly forming blood \< 
lions closely approximating stenhtv if not actual destined to nourish the graft fbe gra ts 
sterilitv It IS in the other mstances of large pkmed so that there is a margin of x ^ 

granulating surfaces that failures or partial meters between them for 
successes are mote frequent Yet it is possible to and the leucocytic exudate wnicn v ^ ^ 

have complete success quite uniformly in the form This, detail is at variance v\i 
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usually given to overlap the grafts The over 
lapping of the grafts was devised to prevent their 
disarrangement and hasten ev entual healing but 
does not take into consideration proper drainage 
which is so essential in a contaminated wound 
These narrow uncovered margins rapidlv epidcr 
matize and the matter of maintaining the grafts 
in place ma> be dealt with bv means of efficient 
wound splinting 

Freshl> grafted areas call for the application of 
a smooth, non cohesive matenal Strips of thin 
gutta percha tissue or plain cellosilk serve the 
purpose admirablv This matenal should be 
sterilized bv scrubbing wath soap and water, soak 
ing for 2 hours in i to 4,000 solution of bichlo 
ride of mercur) and should then be thoroughlv 
rinsed in sterile water and placed m 4 per cent 
bone solution Strips roughh i to i 5 centimeters 
in width are applied enss cross leaving narrow 
spaces between the stnps for escape of exudate 
The stnps should be long enough to extend 2 or 3 
inches bejond the wound margins In this wn> 
the grafts are splinted and securely anchored m 
position 

The neit point of importance is the application 
of a highlj absorbent, mildly antiseptic gauze 
dressmg A moist bone dressing of sterile used- 
gauze of four thicknesses made up in rolls of s 
>ards, and 6 to 8 inches in width is applied m a 
circular or spica fashion Appropnate splinting 
with molded dber board ma> also be incorpo- 
rated 

The first dressing subsequent to the operation 
should be at the end of not more than 24 hours 
The fear ot disturbing or loosening the grafts 
probabl> has deterred surgeons from exposing the 
wound at this time Gentleness must necessarily 
be observed m removing the stnps of tissue, 
although no unusual skill is required Ihe stnps 
are removed either individually or collective!> 
Here and there adhesions maj be present, which 
necessitate counter pressure on the graft as the 
stnps are lifted At this first dressing the grafts 
appear dead white since there is as >et little or no 
arculatmg blood m them The test of capiUarv 
circulation is not present At this time the graft is 
being held hy the matnx of fibnn and is being 
nounshedb> a plasmatic l>mph circulation Endo- 
thelial cells of the capillaiy tufts of the granulation 
tissue are buddmgout to form anastomoses with the 
\ essels of the graft, but definite v asculanzation has 
not jet been established Thewound exudate pres- 
ent on the dressings is considerable and smears 
of the exudate from wounds covered by granu- 
lation surfaces show organisms as a rule The 
surface of the grafted area maj be lightlj sponged 


with tufts of Grade A absorbent cotton wrung ou 
in bone solution and fresh stnps of cellosilk and 
gauze rolls applied as at the pnmary dressing 

At the end of 48 hours the grafts show a de 
cided change in appearance Thej now present a 
pinkish hue and respond to the test of capillarj 
circulation J Staige Davas and Herbert F 
Traut m a senes of expenments wath dogs have 
observed vasculantv as earlj as 22 hours in whole 
thickness grafts These primarj anastomoses are 
usually complete m 48 to 72 hours We mav 
therefore state as a fact that union has occurred, 
that the graft has actuallj “taken” w hen the 
test of capillaiy circulation is positive Clmically 
this wall be found to correspond exactly wath the 
findings in Davis's and Traut’s expenmental 
animals Their statement is as follows 

“We conclude that there arc two stages m the 
process of actual vascularization of the graft 
These have been preceded by what has been called 
the stage of plasmatic circulation, which probably 
bears an important rdle in the survival of the 
whole thickness of the graft The first stage of 
vascularization is supplied by those vessels which 
form early anastomoses watfi small vessels of ap- 
proximately the same caliber m graft and host 
The earliest that this was noted was about 22 
hours after transplantation, and this continued 
to occur up to about 72 hours The second stage 
and the most important one, as it establishes a 
mote voluminous blood supply which eventually 
forms the permanent vessels of the graft, begins 
on the fourth or fifth day and has completely 
penetrated the graft bv the twelfth day At this 
time, the various elements of the graft are ac 
lively regenerating, especially is this true of the 
connective tiss-ue of the conum, which is richly 
supplied vvith new blood vessels ” 

At the succeeding daily dressings it may be 
noted that here and there a bleb may form, 
partiallv raising the graft from its bed These 
blebs should be punctured, thereby sav mg many 
grafts which would be sacrificed were the initial 
dressmg postponed for the customary period of 5 
to 8 days 

As early as the fourth and fifth day s, dressings 
may be discontinued and the area exposed 
During the first day of exposure the grafts should 
be watched carefully as the vents for the escape 
of wound exudate may close off too rapidly and 
blebs form which would tend to detach the grafts 
here and there Puncturing the blebs may be 
practiced, or application of moist dressings may 
be resumed and continued until the period of 
degenerative and inflammatory changes has ter- 
minated These degenerative changes, together 
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with a vurjing degree of inflammation due to the 
reaction of the tissues to the presence of mroro- 
orgamsms account fox the continuance of nouod 
exudate during this penod (4) 

One may expect the ai erage case to be coUrei} 
epidermatiyed in 7 to 10 dajs under this method 
of postoperatiN e care 

The objection frequent}} raised to the use of 
Ollier Thiersch grafts on areas where shrinkage 
notdd be an untoRurd factor ma} be met in some 
degree b> urgmg the profession to bring areas 
requirmg grafts to the ' prune condition rapid!} 
and to tratiiplant before the fibroblasts are 
consolidating into scar tissue Following the 
detachment of the sloughing tissues of third de 
grec burns or extensue wounds a wet dressing of 
pet cent zinc sulphate solution in most in 
stances will promptly tron«fonn the surface to one 
of fine coral red granulations The high degree 
of lusculant} of the p-inulations mH be attested 
bj the ease with which bleeding occurs when 
the> are sponged wath gauze If grafting be done 
prompt}! the degree of shnnkage that follows 
will be greatU diminished 

No reference has been made to the tecbniqueof 
cutting and placing Ollier Thiersch grafts as the 


details of transplantation are so well standardized 
that they maj be omitted 

STTSIMARV 

DaUv dressings of OJher Thiersch skin grafts 
are advisable inasmuch as the wound in most in 
stances is an exudative contaminated one whidi 
may readily pass to a state of infection with con 
sequent sacrifice of transplants Scrupulous 
surgical cleanliness w^lh earl} and frequent re 
moval of wound exudate alone maj be expected 
to give uniformlv excellent results A rational 
method of procedure is described which tends to 
mamtam grafts m position The method is in 
accord with the sequence of histological changes 
and results m earlier complete epithelization 
RFrERENCCS 

i Cou.es r»EnE*icw \ The use ot paraffin as a pnmary 
dressiOR for sUn grafts Stirg Cynec 4. Obst 
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T he standing of the medical profession 
has been won by many years of strcnu 
ous endeavor The actuaUty and sacn 
tific basis of our achievements distinguish us 
from the various cults, and our know ledge and 
experience place us upon a higher level than 
the trained nurse, however admirable in her 
own field a nurse maj be 
It goes without sajing that this hard won 
prestige should be guarded with jealous care 
not only for ourselv es but for those w ho are to 
follow us In order to accomplish this it 
manifestly is our duty to see that the digmty 
and authonty of the younger members of our 
profession are encouraged and guarded as far 
as hes within our power, espeaally in the 
institutions over which we have jurisdiction 
And yet, in spite of this obligation, there is a 
growing tendency in some hospitals, fortu- 
nately not in all, to exalt the nurse at the 
expense of the interne 
Some staff officers, for instance, seem in 
timed to deal directly with the nurse in the 
handling of their cases, rather than with the 
interne, thus depriving the latter of that 
responsibility and authonty which is so 


necessary to his profession'll development I 
even know of a hospital in which this degrada- 
tion of the internes was earned so far that 
their authority was practically annulled, a 
situation which, properly enough, led to such 
a taboo of the institution by younger physi 
aans that internes could not be obtained 
In some instances as I have seen this re- 
cent tendency toward the aggrandirement of 
nursing seemingly has led to the assumption of 
an unwarranted independence of this depart- 
ment from the medical organization of the 
hospital, m spite of the fact that nursmg, 
however important it may be is nev erthcless 
subordinate to treatment, and always should 
be earned on under the supenision of the 
medical staff, which should be consulted upon 
all important matter* 

One of the worst offenses along this line has 
appeared in the establishment in certain hos- 
pitals of so called “ treatment centers,” where 
surgical and other supplies are concentrated 
in the charge of graduate nurses and dealt out 
to the vanous rooms and wards as required 
This perhaps is not a bad idea when confined 
to Its legitimate function the furmshing of 
supplies, but unfortunately in some instances 
it has gone far beyond this, and to the nurses 
of these centers has been delegated the chang- 
ing of dressings, the giving of hypodermoc- 
lysis, and many other duties which properly 
belong to the internes, or, under their direc- 
tions, to the floor nurses This not only comes 
dangerously near to mabng doctors out of 
nurses, but it deprives the house physicians 
and floor nurses of their rightful prerogatives, 
and gets them out of that close tou^ with 
their patients which is so necessary to their 
711 
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proper instruction and to the intelligent han 
dling of their cases In other words it leads 
all along the line to a wholesale passing of 
the buck, back to the treatment center, and 
e\er>one loses out accoidmglj Alter all, 
there is something in a name and the situa 
tion w ould perhaps be remedied bj chanpng 
the term ‘ treatment center’ to ‘*suppl> 
center which indicates more accurateK what 
It realH should be 

The trained nurse is an indispensable asset 
deserving of our greatest respect and appte 
aatjon but it should be understood that after 
all she Is a nurse and not a doctor Her sub 
ordinate position m this respect should be 
clearl> dehned and ant tendenct wluch mat 
quite naturallt det clop to cross the boundar> 
should prompt!) and courteousl) be discour 
aged in her own interest as well as that of the 
medical profession and the patient 

Leonard FRcrMtN 

DIRECT MICROSCOPIC E\AMI 
NATION OF riSTULX 

O NE of the disappointing results of 
surgical operations is the formation 
of a draimng sinus or fistula Al 
though it Is true that m certain operations 
this is a desirable result in the majontj of 
cases it IS an indication of unsatisfactorj sur 
gical procedure or the presence of some disease 
that does not permit the healing of tissues 
The diagnosis of such a pathological con 
dilion IS often difficult due to the fact that 
cultures made from these sinuses are usuallj 
a waste of time since so man) secondarj 
organisms are present that the original causa 
tne organism is masked It is in such cases 
that direct microscopic esamination of scrap 
mgs from the tract is of greatest importance 
The inclusion of a foreign bod) may often 
be determined b) lightly curetting the tract 


with a wire curette The curette consists of 
a piece of 22 gauge nicrome w'lre rounded 
into a loop 3 millimeters in diameter, the 
other end of the wire is inserted into a suitable 
handle The fle^ibiht) of the wire prevents 
injury and accidents Occasionally parts of 
a sponge may be withdrawn through the 
tract or hard objects such as bone sequestra 
or surgical instruments ma) be encountered 
On one occasion a large mass of hardened 
bismuth paste was detected over the region 
of the kidne) and its removal by surgical 
intervention resulted in the healing of a sinus 
tract of ibout 3 vears duration following 
nephrectomy 

Even tcratomati have been diagnosed b) 
this method B) the removal of long tufts 
of hiir b) the curette through a sinus tract 
in the sacral region teratoma was accurately 
diagnosed in the case of a middle aged man 

The diagnosis of tuberculous tracts and 
tuberculous ulcers by the direct microscopic 
method IS of extreme va’ue Records in the 
Ma>o Clinic have disclosed the fact that 
man) tuberculous sinuses in the chest and 
abdomen have been diagnosed in this manner 

Also sinuses m the scrotum various joints, 
and m the neck resulting from the breaking 
down of tuberculous l)mph nodes have been 
diagnosed tuberculous Tuberculous lesions 
in the ear lar)nx and phaiynx have been 
accuratel) diagnosed b) this method Two 
cases of tuberculous pentomtis have been 
diagnosed from scrapings of smus tracts 
draimng from the umbilicus and one case of 
tuberculosis of the breast was diagnosed 
from scrapings taken from a sinus draining 
from the left breast The tuberculous sinus 
tract is characterized b) rather prominent 
pouting bps the area about the sinus is dus ) 
purple and the patient usuall) shows loss 0^ 
weight as contrasted with the patient having 
actinom) cotic sinuses when the weight u 
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usually normal or increased The sinus should 
be curetted until bleeding occurs, this is cas> 
m tuberculous tracts since the\ are \ascular 
as contrasted ivith sinuses due to actinomj ces 
The diagnosis of actmomj cosis (actinomj- 
ces homims) is practicallj dependent on the 
finding of sulphur bodies in the drainage 
material About 200 cases ha\e been so 
diagnosed in the Majo Climc These rep 
resent lesions of the head, neck, abdomen, 
and chest The lesion is fairlj character 
istic The sinuses are often multiple and the 
history usuallj extends o\er se\eral months 
or e\en years As a rule there is little granu 
lation tissue around the mouths of the sinus 
and discoloration is not a prominent charac- 
tenstic Such sinuses usuaU> appear as 
simple holes in the flesh, and if a scab is 
present it is very thin and bloodj The 
tract does not bleed much %^hen it is curetted 
and the typical sulphur bodies usually come 
out on the loop of the curette The drainage 
material is usually thin Often the sulphur 
bodies are obtained from a deep part of the 
sinus when none are evident in the draining 
pus The abdominal sinuses are m and around 
the appendiceal region and the patient’s history 
is rather stereoty ped He w as operated on for 
acute appendicitis several months or ev en years 


before At the time of the operation drains 
were probably inserted because the appendix 
had ruptured, the wound had not healed, or 
if It hid, It hid broken down penodically 
On examination one or more sinuses are 
found ind often these ha\c penetrated 
through the body, and sinuses are found in the 
sacral region V definite due is furnished 
by the fact that, with the marked develop 
ment of sinuses, bone is rarely if cv er mv olved, 
thereby differing from tuberculosis 
The diagnosis of other mvcotic lesions 
and sinus tracts developing from the in- 
volvement of bone due to typhoid baalli is 
an exception to the rule that the diagnosis 
must be made on direct microscopic exami 
nation In these cases cultures are neccs&ary 
and by suitable cultures the presence of acid 
fast actmomyces, which have m the past 
been called nocardia, or streptothnx and 
typhoid bacilli is detected Occasionally 
cancer cells are found in the scrapings from 
sinuses The nasal scrapings are of tremen 
dous importance in the diagnosis of leprosy 
A plea is made for more careful direct 
microscopic examination of chrome draimng 
sinuses and fistulas, such examination will 
amply repay the diagnostician for his efforts 
T B Macatii 



MASTER SURGEONS OF AMERICA 


SAMUEL JASON MIVTER 

T he passing years add to the list of the illustrious dead \\ e uho are living 
pa\ homage to the great men of the past who made mentonous con 
tnbutions to the progress of the uorld and uho to the last earned on by 
example or precept in order to lea\e undone nothing that might help the causes 
thej sonoblj espoused To such Samuel J hlixter belonged 

It IS nearly lhirt> ^ears since I first went to Eoston to \nsit clinics and to 
learn from the bellows of the splendid Boston school of surgerj, always sane 
«ound and solid free from lUu tons or extreme aaeus m > ent> , the truth tellers 
As I w ent into the reception room of the old Massachusetts General Hospital to 
learn what would be presented at that daj’s dimes there came with buovant 
step and pleasant «mile Samuel J Mixter He lecognucd at once that I was a 
diffident \ oung man from the West and kindl> ashed w hat he could do He look 
me under his wing introduced me to the staff of the hospital and into theaanous 
operating rooms and made me feel at home In the man> > ears that ha\ e passed 
since that day I ha\e never failed to appreciate his warm interest, not only in 
surgery but in the surgeon as an individual as well 

1 his personal tribute to Dr Mixter I make as an introduction to the memonal 
written ^ two of his colleagues and adopted by the Boston Surgical Soaety 

B J Mavo 

Samuel Jason Mixter was born in Hardwick hi is<;achusetts, on the tenth of 
May 1855 His father ilham Mucter, and his mother Mary Ruggles Mister 
were both of old New England slock He died after a brief illness of pneumonia 
at Grand Junction Tennessee on January ig 19 6 

His boyhood was chiefly -pent at Hardwick and at school in Amherst, hfas 
sachu^etts He entered the Massachusetts Institute of Technologv, where bis 
natural tastes led him to speaahze m physio and later after graduation, to 
undertake the study of medicine, a course in which he received little parental 
encouragement He graduated from the Harvard Medical School in 1879 com 
pleting his course as \\ est Surgical House Officer at the Massachusetts General 
Hospital in the same year In 1879 as well on August 12, came the fortunate 
ev ent of his life, his marnage to IVilhehmna Galloupe 
7*4 
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This ^\as followed b> a jear in Vienna, where his interest was keenly stimu- 
lated in anatomical studies and b> the de\ eloping microscopic pathologj On 
his return to Boston, his work in n«croscop> and anatom> was continued In 
1882 he became assistant demonstrator and in 1887 demonstrator of anatom) 
at the Harvard Medical School His enthusiasm was infectious to students and 
drove him to continuous activat), to the painstaking care and thoroughness of 
which his beautiful corrosion speamensin the Warren Museum still bear witness 
His teaching later swung to opcrativ e surger) a field wluch gave further scope to 
his great mechanical ingenuit) 

Thus, from the first, his tastes and training led him to surgery where his 
ability and speaal aptitude resulted in rapid progress Appointed to the Surgical 
Service of the Camcj Hospital m 1880, and Surgeon to the Out Patient Depart- 
ment of the Massachusetts General Hospital in 1886, he became successive!) 
surgeon to the Carney Hospital, rcsigningin 1897 visiting surgeon to the Mas 
•iachusetts General Hospital in 1893, chief of the West Surgical Semcc in 1911, 
resigning at the age of sixt) four m 1919 

From his background and the character of his training, some inklings as to the 
nature of his surger) ma) be deriv ed Brought up on a sound anatomical founda 
tion before the era of specialization, m the beginning of antisepsis, when the 
shadow of infection threatened, his training had a breadth and a rc«pcct for 
surgical dangers now vanishing To this he added great mechanical ingcnuitv 
andakeen, conservative judgment His operating was marked bv simphat) and 
directness, quaUties which can onl) come from thorough anatomical knowledge, 
great skill, andakeen appreciation of essentials His sense of mechanical fitness 
made him dislike cumbersome instruments and technique Intellectual honest) 
caused him to be impatient of shams and pretenses, and of an unbalanced interest 
in percentage figures of operative mortalit) Sound judgment, sure and rapid 
operating, complete lack of mercenary traits entire self forgetfulness in the 
interest of his patients, were qualities which begat confidence in the minds of 
practitioners and lait) alike 

In surgery his resourcefulness and abilit) (o cope with the difficult and un- 
usual attracted him to neglected fields From this came his contribution to the 
surgery of the oisophagus and of the central nervous s)stera, advances which 
stand out among others he added to the rapidly developing saence of surger) 
His contributions to operative techmque, unfortunatel) , will be known effiefly 
by tradition, in the fertilit) of his invention the) seemed to him hardl) worthy 
of record It is only natural and fitting, therefore, that he should hav e been chosen 
president of the American Surgical Assoaation in 1917, and that the New England 
Surgical Soaet) should hav e turned to him for Us first president 

Success in a profession is in itself an accomplishment which the world stands 
ready to honor Dr Samuel Jason Mixter’s eminence m surgery needs no com 
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merit or support, it is a fact grow-n so faimliar that we can as jet be scarcely 
conscious of the gap left bj his death But although accomplishment m surgery 
should be dulj honored it is not for that reason alone that we delight in the 
memorj of Dr M^ter We arc led rather to think of the personabtj and charac 
ter that laj behind it To his numerous fnends he seemed the personification of 
Lindlj hospitalitj so open hearted and genuine that it spread an irresistible 
warmth It is pleasant to remember the true cordialitj with which he was 
recei\ ed at meetings of the Amencan Surgical and Southern Surgical Assoaations 
Some of us maj think of the generous sportsman forgetful of his own sport in 
the interest of sharing it with others or of mormngs dunng fishing tnps spent 
actuallj holding impromptu clinics for the families of guides and natnes to be 
followed b) minor operating on teeth and tonsils Generosity lovaltj affection 
and interest in others stood out in all his dealings These same qualities shone 
most clearlj dunng the War and his sentiments of patriotism and of indignation 
against wrong were stnkinglj CTpressed m his presidential address before the 
Amencan ‘Surgical As«oaation One of the first men to join the Medical Reserve 
Corps at the tune of its organuation he hastened to undertake active dutj 

Through all this active and useful life there runs (he support of an harmonious 
familv relationship In later jears after retirement from active practice it was 
natural that his interest should have turned increasinglj to the scenes of his 
childhood in Hardwick to his magnificent herd of Guernsej cattle there, and to 
the outdoor sports he so much lo\ ed It seemed a fitting and peaceful conclusion 
to a full lift But the death of Mrs Mutter left a void which his cheerfulness 
could not conceal 

To have contributed actively to surgerj to have held rightly the confidence 
of patient and of phj Siam to have stimulated warm friendship to have served 
his uountrj well and to leave worthy successors is it not enough? 

G \V \V Brewster 

E P Richardson 
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ment or support it is a fact grown so (amtliar that we can as yet be scarcely 
consaous of the gap left bv his death But although accomplishment m surgery 
should be dul\ honored it is not for that reason alone that we delight in the 
memorj of Dr Mirtcr We are led rather to think of the personality and charac 
ter that la> behind it To his numerous fnends he seemed the personification of 
kindl> ho‘ipitaUt> so open hearted and genmne that it spread an irresistible 
warmth It is pleasant to remember the true cordiality with which he was 
recei\ ed at meetings of the American Surgical and Southern Surgical Assoaations 
Some of us may think of the generous sportsman, forgetful of his own sport in 
the interest of sharing it with others, or of mornings dunng fishing trips spent 
actuallj holding impromptu clinics for the families of guides and natives, to be 
followed bj minor operating on teeth and tonsils Generosity loyalty, affection, 
and interest in others stood out in all his dealings These same qualities shone 
most clearly dunng the War and his sentiments of patriotism and of indignation 
against wrong were strikingly expressed in his presidential address before the 
Amencan Surgical Association One of the first men to ;om the Medical Reserve 
Corps at the time of Us organization he hastened to undertake active duty 

T hrough all this artiv e and useful life there runs the support of an harmonious 
family relationship In later years after retirement from active practice, it was 
natural that his interest should have turned increasingly lo the scenes of his 
childhood in Hardwick to his magnificent herd of Guernsey cattle there and to 
the outdoor sports he so much loved It seemed a fitting and peaceful conclusion 
to \ full life But the death of Mrs Mixter left a void which hi» cheerfulness 
could not conceal 

To have contributed actively to surgery, to have held nghllv the confidence 
of patient and of physiaan to have stimulated warm fnenddup, to have served 
his country well and to leave worthy successors is it not enough’ 

G W W Br£wster 
E P Riciuamov 
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01 D MASTERPIECES IN SURGERY 


By \LFRFD brown, 

THE COURSE IN OPfRVTI\E SURGI-R\ 
PIFRRF DIOMS 

W ITIIthepassinRof theFrench surgeonsofthc 
latter part of the sitteenth and earlj part of 
the SCN entecnth centuries, particularl> Pare 
JacquesGuiIlemeau andFranco surger> in France re 
trograded as it did in great measure m other countries 
Men like Galileo, Sir Isaac Ncv.ton, Rene Descartes, 
Pascal and Francis Bacon held the center of the 
scientific stage and offered such competition thatsur 
gerj was not able, with the materials then at its com 
mand to obtain much pubbe attention In medical 
science Borelb and the great William IIar\e> gave 
their attention to internal medicine and brought 
forward that side of the medical art so prommentl> 
that their followers m France saw their opportunit) 
and proroptl) took advantage of it The medical 
faculty vron a \ ictory over the surgeons and obtained 
a ro> al decree which united the barbers and surgeons 
in one corporation In consequence, the College de 
St C6me which had worked constantl) for the 
better education of surgeons lost much of its power 
All of these factors made for the temporan innocu 
ous desuetude into which seventeenth cenlur> sur 
ger> passed 

In the middle of the seventeenth centurv Pierre 
Dionis was born and by ita third quarter was well 
on the way toward bringing surger> back into prom 
inence for he began to teach in 1673 In the intro 
duction of his book he sa>s The King belter 
informed than an> in his Dominions of whatever 
can contribute to the good of his subjects by a 
particular Declaration which he caused to be vert 
lied and registered in his Presence in March, 1673 
ordered that the Demonstrations of Anatomj and 
Chirurgical Operations should be annuall> held in 
his Royal Garden gratis and with the doors open 
in order to furnish young students in Chirurgcry 
with the means of perfecting themselves in their 
art, which bis Majesty has alwa>s looked on as one 
of the most necessar> in a State This declaration 
proved to be of immense importance to surgery, for 
It marked the beginning of true surgical teaching m 
France and the starting point of the great French 
school of surgeons who led the surger> of the world 
for more than a centur> Dioms thus had his per 
mission to teach and began to demonstrate anatomy 
at the Jardm du Roj At approximately the same 
time other public demonstrations were begun at the 
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Medianal School and at the College dc St C6me 
MI of these dcmonslra lions w ere performed b> sworn 
master surgeons the others, presumably being 
Georges Marcchal surgeon of the Chante and first 
surgeon of Louis \IV, and Jean Mery , first surgeon 
of the H6tel Dieu 

Dioms held that the most important subject for 
a surgeon to have in hand was anatomy Conse 
quently, the first course was anatomical demonstra 
tion on the cadav cr This a student had to take be- 
fore he could begin surgerv Dioms published his 
Anatomy V inalomte de I homme in 1690 at Pans, 
seventeen years before his Course of Operations 
It immediately became one of the most popular 
medical books of the time and was translated into 
many other languages even into Chinese 

The surgical course became so popular that the 
ongioal provisions of the Declaration had to be 
changed and the course limited for be savs For 
the space of eight vears I have performed lho«e in 
the Royal Garden to which the Concourse of Stu 
dents was so great, that the largest Hall destined for 
them would not hold one half of the Auditors which 
obliged us to prepare Sealed Tickets which we dis 
tnbulcd to Chirurgcons Apprentices that they 
alone might enter and to avoid confusion bv the 
exclusion of those who were plac’d to serve their 
time m Barbers Shops and of those whose bare 
Curiosity drew them thither ’ 

If Dioms teaching ability was equal to his inter 
cst as a writer, this statement is not overdrawn for 
his Cours d operations de Chirurgte, first published 
at Pans m 1707, is a delightful book even in the 
English translation of 1710, illustrated here in which 
some of the charm of the original is of necessity 
lost as in all translations Dioms does not confine 
himself entirely to surgery for he indulges also in 
anecdote and history He tells more clearly than 
anv other author, the story of the great Frere Jac- 
ques a contemporary traveling surgeon of no edu 
cation, but a man who commanded a very large 
clientele The operations themselves arc desenbed 
in a systematic manner an illustration of the in 
struments and apparatus used is ^llow ed bv a minute 
descnption of the operative technique and in 
some cases, that of hernia for example, there is a 
preliminary discussion of the various types of opera 
tion performed up to the author s time which is most 
valuable for the student of the various surgical 
procedures 
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REVIEWS OF NEW BOOKS 


A sm \LL monograph* dealing nith modern 
optrati\e measures for the cure of tngiur^ 
hernia, and related fealutesof the anatom> and 
phvsiologv of the abdominal waUs has recently been 
publii.hed In the introduction by Sir Arthur Keith 
his well hnoun views on the shutter like action of 
the muscles and tendons of the inguinal region are 
stated 

In the opentioti which is described use is made 
both of the principles of a purcK fascial closure and 
of autoplastic suture tnatenal ConeW s operation is 
an ingenious attempt to make of the principles 
expounded b> Keith and to provide a trail to the 
inguinal region vrhich mil contract when the other 
abdominal muscles are under tension Much stress 
la laid on the grip or squreaing of the finger 
inserted nto the inguinal canal when the sub)ect 
strains This i said to le well marked in normal 
individuals and absent m sulterers from hernia and 
the operation is ^id to restore this gnp 
In order to insure Us complete removal the sac 
is dissected unusualb high into the abdomen and 
cut of! and the edges closed with a running suture 
The closure he advocates consists in freeing a strip 
a half inch wide from the external oblique apo 
neurosis and sewing it into the door of the inguinal 
canal under the cord The lower edge of this 
pedicled fap is sutured to Poupart s ligament and 
the upper edge to whatever tendinous or fasml 
structures be lonvenicnt along the inner border of 
the conjoined tendon It is evidently hoped that 
this strip mil be pulled tighth against the internal 
nrg when the abdominal museks eontract m 
response to intia abdominal tension 
Unfortunatelv photographs are used to illustrate 
the oocTjtion which ate so poor that nothing can 
be learned from them The remainder of the 72 
illustrations arc also of ver> low grade 
W hile time alone can decide the v aluc of Cowell a 
operation it looks like a promising step in advance 
and the book is of great value in being a good re 
new of the newest work on hernia and beljMni to 
call attention to the wretchedness of our operative 
results It should bring to the attention of surgeons 
the tact that the last word has not been said on 
hernia EosnrvD Avnaews 


D ILLER* tightly sajs in hia preface that the 
history of medicine in W tstern Pennsylvania 
IS closely bound up with the historj cl the ooontrs 
In the early days there was an intimate rdationship 
between medical and inihtary hie The first suTg»xm 
soldier in DiUet s iascinating narrative is Dr James 


K« tlirR.es PR.S NwYek PmI B Hotbet j 
»PiOKit» M.'icnit IK Wi$Tt«N PEtres'avAKU By Tfc»odo 
I> JJef D W li * } ewnrd by / J Bu (i»Ban M D h w Y fk 
PiUl B itoebtt 19 T 


Crail who accompamed General Btaddock on his 
disastrous expedition to the Piitsburgh region in 
t754 and who later became Ilashmgtons pmale 
physician Then came Hugh Mercer raedicsl 
gradnate from Aberdeen long a pioneer doctor mthe 
then wilderness of Pennsylvania who became a 
brigadier general in the American army during the 
revolutionary war and died of wounds sustained at 
the battle of Princeton Among other interesting 
mediconuhtary characters of those days were John 
CoaticQy Edward Hand and llUiiam Imne 
Another interesting group was made up of preacher 
physiaans tvpified by Joseph Doddndge who 
tortunaiely left a book of notes to postentj How 
ever the first place of distinction jb the medical 
annals of Ihttsbuigb is accorded to surgeon Albert C 
Waller born and educated m Cetmatiy and Diner’s 
fine chapter on tins man should particularlv interest 
sur(,ical readers Aside fratn its mcdtcaf lo'erest 
this book gives a vivid picture of a picturesque 
period of American frontier bisterv The stile v 
the b«t as are paper print and iliustratioos 
Pma Bissoe 


T RINFREU WHITE* prevents a textbook of 
surgical handicraft for medical students la 
the opening ebaptera on asepsis and antuepsi ate 
bnel but interesting biographical sketches on 
Semmelweiv Pasteur Luter Holmes and others 
identified with this penod The chapters oa sati 
septics and surgical matenal cover completelj ths 
action use and formula of various antiseptics as 
well as the preparation of suture matenals and 
operating room sterilization Subsequent ebapte’s 
vre devoted to bandaging adhesive plaster slra^ 
pmg and the technique of knots ligatures aea 
special sutures 

The last portion of the book is devoted to pre 
operative preparation principles of operative 
technique postoperative treatment theconlmio 
bamorrbage and various minor surgical procedures 
Thi ten oiTers to the student and tattnie many 
important practical detaiK of handicraft wni 
through lack of time he cannot adequately get m o'* 
present medical curncoJum J R Bcchbw“ 


w: 


/HILE much has been written of tto^l 
’ / medicine Major Chatterjis valuable «» 
is probablv the onij work of any consequence « 
loted to tropical surger> The sulhof » “““Jf 
as V cats experience in Calcutta and other pia . 
India has well fitted him for the authorship of » 
XTsXTSOot M Seto CAV IUkowk n ro* r*« 
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wh\ch IS not only indispensable to those who arc 
about to practice tropical surgerj nnd who are 
unfamiliar with it, but also has great interest and 
profit to surgeons m non tropical countries The 
M nter discusses the peculiarities of tropical surger^ 
as distinguished from that of colder climates the 
subject of amccbiasis with all phases of hepatic 
amcebiasis, and filanasis and the numerous surgical 
complications arising from this infection The 
details of the surgical treatment of elephantiasis of 
the scrotum arc carefulh taken up 
The section on tropical granulomata describes the 
patholog>, diagnosis, and treament of some ‘*3 
varieties Other sections take up schislosomiasu» 
ascanasis, and bone and joint surgerj including 
pcsgigas and ainhum The section on abdominal 
surgerj is brief Interesting chapters on snake bite 
and injection of sabne solution in cholera arc m 
eluded The book is a valuable contribution to 
surgical literature FREOEaiac CinusTOWtER 

T he second edition of Kneise’s Atlas of Cys 
toscopy^ IS a much larger work than was the 
original edition the many new illustrations adding 
value and increasing its north as an adjunct to the 
better understanding of cjstoscopj On account of 
the number and varietj of illustrations the author 
Tighllj does not deem it necessary to discuss the 
de\elopment of cjstoscopj or give details as to m 
strumental asepsis technique of endovesical opera 
tions, kidney function tests etc In an> atlas these 
discussions are matters o! less importance than the 
illustrations and in the case of the atlas under dis 
cus&ion by reason of its many illuminating illustra 
tions discussions wandering of! into details would 
surely detract from its worth and value as an atlas 
in the best sense of the term 

The arrangement of the book is evceedmglj 
satisfactory It consists of three parts a brief 
introduction to the subject the atlas proper rep 
resented by a section of 102 colored illustrations 
and a series of clinical histones 
The colored illustrations begin with plates show 
ing the normal bladder and variations m the normal 
bladder and ureteral openings followed by inflam 
matory changes seen in the common and rare forms 
of cystitis The vanous cjstoscopic chan^ as 
sociated with benign hypertrophy of the prostate arc 
given careful consideration ^\lth unusual truth 
fulness are illustrated a series of bladders the 
various types of stones different types of foreign 
bodies in the bladder, benign and malignant 
tumors and the various intravesical methods of 
treatment such as the cystoscopic snare and fulgura 
tion Bladder fistulse, diverticula and ureteroceles 
are illustrated in a manner that leaves nothing to 
be desired and agim truth is not maimed in the 
making of artistic illustrations 
The section of the atlas devoted to clinical 
histones will be found of great help to the reader, 
if for no other rea on than that by means of these 
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histones a belter understanding of the illustrations 
IS achieved 

All in all this atlas is one that should be highly 
commended it has been prepared with care and in 
no mnance has the scientific spirit been sacrificed 
IlERiLVN L KRETScnirrR 


I K his monograph* on prostatic surgery, Dr 
Wnlker bungs up to date the knov' ledge upon this 
subject It might well be read bv specialists In 
contrast to many European compilations the work 
follows the gcnerallj accepted ideas of American 
urologists the author having familiarized himself 
(horoughh with recent advances in this subject 
both in America and abroad The subject matter is 
presented in a simple easy reading fashion with the 
greatest stress laid upon practical considerations 
The anatomv and physiology of the prostate and 
contiguous «tructures and the pathology of enlarge 
ment constitute the prehmimry chapters Svmp 
toms diagnosis and treatment with emphasis as to 
the importance of prc-opcntive and postoperative 
treatment are given m detail 

\ iscrsT J O Conor 


A COMPREHENSUh. monograph* bv Focr 
ster on the sensory pathwavs for pain and 
the surgical iTcaimenl of painful conditions lUus 
tntes very well one of the statements the 
author makes m the introduction, that although 
neurology has given much to surgery, surgerv has 
caused ncurologv to revise many dogmatic theories 
The monograph is divided into two parts 
The first deals with the physiology of the sensa 
tion of pain la this section the author presents in a 
clear and comprehensive manner the recent thoughts 
concerning pam The isolated supply of peripheral 
nerves is described stressing the areas of overlap 
visceral sensibility is then reviewed There follows 
an important description of personal observations 
upon root distribution of sensorv fibers The 
failure of postenor root section to relieve painful 
states has given rise to expenmcntal work upon the 
possibility of pathways other than the posterior 
roots and the author desenbes the conception of an 
antidromic fiber in the anterior root which he, with 
others described in 1920 after the work of Leonard 
Kidd The question of the possible sensory func 
tion of the sympathetic system and an eatra 
radicular pathway is discussed Of great impor 
lance are the numerous obs»rvations permitting a 
description of the lamellar distribution of sensory 
fibers withm the spinal cord and brain stem Tha 
lamic pam and cortical sensory localization is de 
scribed 

The second part covers affections of the peripheral 
nerves and their treatment including neurolysis, 
nerve block root section periarterial sympathec 
tomy, amputation neuromata, cervical nbs, neuritis, 
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and neuralgia anections of the cranial nerves tiuh 
the glossopharyngeal vagus and internacdius ncu 
ralgias visceral nerve surgery angina pectora 
intermittent claudication and thrombo angiitis 
obliterans and diseases of the spinal ganglion and 
roots cord tumors tabes dorsala and other diseases 
of the cord and brain stem FinalU a description of 
an interesting group ol headaches m given \ihich 
revives the embalmed conception of disproportion 
between the size of the brain and the cranial cavity 
Ltms i I ouxicK 

A n article on the paraivses of peripheral nerves 
• which appeared some time ago m the Kraus 
Brugseh System of Special Pathology and Therapy 
has been enlarged and rewritten from impressions 
obtained from the material of the late war 1 he 
book.* as it now appears is a comprehensive description 
of methods of diagnosis of symptomatology and 


treatment and is well suited to students inasmuch 
as considerable space is devoted to differentiation 
The chapter upon surface markings of muscles is 
excellent That upon clectncal examination is 
limited to older methods In the discussion of 
reflexes much space is devoted to a description of 
refleKs which are httlc disturbed in peripheral 
nerve lesions Considerable attention is paid to 
physiotherapy but the various surgical procedures 
in the repair of injuries are only briefly mentioned 
In the consideration of injuries and disease of 
special nerves the description of the anatomy and 
physiology is comprehensive and clear The liberal 
quotation of the opinions of other authors makes the 
material profitable and interesting 

LiwisJ Pouock 
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and neuralRia affections of the cranial netvcs with 
the glossopharyngeal vagus and intermedius neu 
raigias visceral nerve surgery angina pectons 
intermittent claudication and thromho angubs 
obliterans and dueases of the spinal ganglion and 
roots cord tumors tabes dorsalis and other diseases 
ol the cord and brain stem Finally a dcscnpl»n of 
an interesting group of headaches m pvcn which 
revives the embalmed conception of disproportion 
between the size of the brnn and the cranial cavitj 
Lewis J PoU-ock 

A n article on theparalvscs of penpheral nmcs 
• which appealed some time ago in the Kraus 
Brugsch Svstem of Special Pathology and Therapy 
has been enlarged and rewritten from impressions 
obtained from the material of the late war The 
booh* as it now appears is a comprehensive description 
of methods, of diagnosis of sv mptomatologv and 


treatment and is well suited to students inasmuch 
as considerable space is devoted to differentiation 
The chapter upon surface markings of musdes is 
excellent That upon electrical examination is 
limited to older methods In the discussion of 
reflexes much space is devoted to a description of 
reflexes which are little disturbed in peripheral 
nerve lesions Considerable attention is paid to 
physiotherapy but the vanous surgical procedures 
in the repair of injuncs are only briefly mentioned 
In the consideration of injuries and disease of 
special nerves the description of the anatomv and 
physiology is comprehensive and clear The liberal 
quotitionof the opinions of other authors males the 
material profltable and interesting 
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PARASTERNAL IN^'ASION 01 THE THORAX IN BRE\S 1 C\NC 1 R 
AND ITS SUPPRESSION BY THE USE OP RADIUJI PUBES 
AS AN OPERVTIVE PRECAUTION' 

ll\ W SWUSON IU\Iin\ \1S I kC s 1 \CS (Ilos) Laco-. Iscrwi) 

S<jtg»on to lh« MiJ Itosi «Ul 


T he ke> to further icUinccs in the 
opcr-itive treatment of malignant (ll^ 
ea«c IS not to be found in statistical 
studies in \\hich large numbers of cases arc 
superfiaall) studied often at second hand in 
the light of existing knoi\ ledge It is in the 
isard and laborator> rather than in the bare lu 
of health statistics that the information w*. 
require is to be sought 
The present paper aims at shoising that in 
manj cases of breast cancer, carl> invasion of 
the Ijmphatic glands lying along the internal 
mammarj arteries takes place at a dale prior 
to operation 

The groivth of these microscopic colonics, 
sometimes after many years of quiescence, 
falsifies the hope of cure Nodules of growth 
at the inner end of the upper intercostal 
spaces, or a lump in the sternum ultimately 
make manifest the latent process I shall 
endeavor to show that by an intelligent apprt 
aation of this danger and b> the use of proper 
means to deal with it in Us earliest stage a 
further improvement in operative results can 
he attained 

In 1911, Halstead m a masttrlj paper 
showed that in breast cancer, if the <liscasc is 
atUcked before the axillary glands arc m 
aolved, 2 cases out of 3 can be cured, while if 
the dxiUary glands are demonstrably cancer- 


ous 3 0utof4palicnlsiiUimUeU succumb to 
the disease 

During the 4 years I operUed 

uj)on 77 c.a«cs of brcist cinccr at the Middle 
sc\ Hospital Only 20 of these c iscs w ere free 
from axillir> involvement, and of these ao 
16 remain well from 3 to 6 > cars later, 1 died 
of pneumonia 3 >cirs later i died 2 ycirs 
after operation of in unknown ciuse idled 
IS the result of the operition, and one cannot 
bctriccd Ihusm thcearl) stage of Die dis 
ease operation is successful in 85 per cent of 
ca«cs On the other hand, of 24 cascsin which 
the disease though still operable had mv olv cd 
the axillar) glands, onl> 3 arc alive and well 
at present 3 to 6 years later llie remaining 
29 cases were franU> p ilhalu c operations for 
acrj advanced growths Iort> five per cent 
of all the operable cases or 47 per cent if the 
case of death from pneumonia is counted as i 
non recurrence, remain successes from 3 to 6 
years later 

I he results in the early cases show a definite 
improvement on Halstead’s, the ratio of sue- 
cesses having gone up from 2 of 3 to 4 of 5 
I o what IS this improv ement due’ It maj be 
reasonably attributed to the fact that during 
the last 6 years I have inserted radium tubes 
as a prophylactic m nearly every primary 
breast operation M> standard procedure is 


* Re&d before tbe Cl mcsl CongteH of tlie AmertunCoUcsc ot Surgeons Montreal 1916 
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to insert four 25 miUigram tubes screened bv 
j rrulhmeter of platinum m thefoUottingposi 
Uons one tube at each nface /or 24 iioun> 
(F>g i) 

t Abo\e the first nb internal to the sub 
clavian vein m the position of the terminal 
portion of the main l>mphafic duct nhelher 
right or left This tube lies close to the gland 
at the lower and inner angle of the posfenor 
tmngle the gland in which supradawcular 
recurrence first shows itself 

2 At the inner end of the first intercostal 
space buned in the intercostal muscle^ 

3 the inner end of the second inter 
costal space 

4 At the inner end of the third space 

Tubes 2 3 and 4 it will be seen follow the 

course of the l>mphitjc trunk wluch accom 
panics the internal mammarv arters and lie 
do e to the glands nhich are contiguous to 
this artery (Fig 2) 

The plaang of thc'-e tubes is based upon a 
dose stud> of the recurrences which took place 
in a pre\ lous senes of cases in w hich the same 
operation and the same \ ray course was em 
ployed but no radium was u ed 

Local and axillary recurrence were almost 
absent from the senes These forms of recur 
Fence have been almost abolished bv the im 
proved technique of the modern operation 
which takes account of the centnfugal spread 
of the disease by permeation of thelvmphalic 
plexus of the deep fasaa It is a great satis 
faction to me that the permeation theory of 
dissemination obtained the support of I’ro 
fessor Halstead s authontv and that in order 
to meet the pathological requirements he 
altered fus operative method and began to 
practice extensive undermimng of the skin 
flaps a step which he had not prevxously con 
-idered necessary 

Although the modern operation suppresses 
local recurrence and so keep" the patient 
active and happy until near the end it gen 
eraily fails m the long run to cure the disease 
if the axillary glands arealreadv affected 

The enlarj,ement of the axillary glands I 
believe is not in itself the lethal factor /or 
recnirrence in the axilla after an efficient opera 
tion IS very rare It is how ev er an index to 
another and more subtle mode of invasion, to 


which I desire to direct > our particular atten 
tion I bchev e that by the time the axillary 
glands are enlarged the disease has fre 
quently and perhaps usually obtained access 
through the inner ends of the mterco«tJ 
«paccs to the internal mammary gland and 
thzt in quite early ind <(ill operable ca es 
tbe^e glands contain microscopic deposit' of 
cancer cells 

UTiat IS the evidence for this behef? It is 
the fact that in more than half my recun-tat 
ca«es before I began the prophy lactic use of 
radium the return of the disease manifested 
itself either by an enlargement of the gland at 
the lower and inner angle of the posterior tn 
angle or by the appearance of nodu/es later 
merging m «ternal recurrence upon the deep 
fascia at the inner end of the first, second or 
third intercostal .paces The position of these 
recurrences accurately along tke hne of the 
internal mammary artery shows I think be 
yond doubt that they are due to invasion of 
the lymphatic glands which he along its 
course 

To exase these glands is possible, I have 
done It in 5 ca«es but it makes the operation 
too long and ®ev ere Onthecontrao toburj 
radium in them or close to them, is quite easy 
and does not prolong the operation more than 
5 minutes The procedure does not increase 
the ri'-k of the operation In 2 or 3 case? it has 
led to a small pneumothorax, but only one of 
these cases gave rise to anvety, and the pa 
tient recovered Care must be taken to keep 
the tubes at least half an inch beneath the 
'kin and if a thin skin flap lies direc-tly over 
one of the tubes that tube should be left inpo 
sition for a shorter time — say 12 hours only 

I hive obtained definite evidence, which I 
will later produce that radium tubes us&d in 
this way can destroy microscopic and even 
massive deposits in the infernal mammary 
glands But it is clear that the use of them is 
not likely to produce any startling improve 
ment in results They must be used if at ai) 
in a routine fashion in eveiy case for we have 
no means of telling m a given case 
the glands are or are not affected In this 
r^rd operable cases of breast cancer are 
divisible into three groups not chnically ois- 
tinguishable one from the other 
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I Shownnt; the portion o[ the bunwl raflmm tubes 
along the line of the internal mammary glands and the 
iov^est supradaMcuUr glands 

1 Casts in which the internal mamraar> 
glands are not infected at the time of the 
operation 

2 Cases in which these glands ate so tn 
fected 

3 Cases in which the glands are infected 
and in addition the disease has alrcad> spread 
bevond them to other glands mthm the 
thorax 

As regards the use of radium tubes m the 
waj- I suggest, it is ckar that it will produce 
no impro\ ement of results in Groups i and 3 
In the first group it is superfluous, m the third 
necessarily ineffective The action of radium 
is local only and cases m Group 3 will run 
their courst undieched b> operation radia 
tion, or any other means at present known 
But in Group 2 , 1 believe that the use of ra 
dmm will make the difference between failure 
and success I have had the opportunity of 
watching for years a case v\hichclcail>,at 
the time of operation belonged to Group 2 

Five jears after I had operated for a car- 
anoma of the left breast a htllc nodule 
appeared at the inner end of the second left 
intercontal space NearU 2 vears later a 
similar nodule appeared at the inner end of the 
third space, and 2 years still later one at the 
inner end of the fourth space Four months 
afterward, the fifth space was invaded and 
shortly after that the sixth The disease then 
spread outward along the fourth and fifth 
spaces, and finally the opposite breast and 
pleura were attacked, the patient dying 12 
years after operation The slow descending 
infection of the internal mammary lymphatic 
chain IS here unmistakable It seems certain 
that the gland in the second space was the 
onI> focus of disease within the thorax at the 
time of operation and that if radium tubes 



Tiff j The internal »nammaT> ulanrfs a nfTcrcntves 
‘^loitheii:itcrnaimammar> chiin be tclandsof ihis^jroup 
d diaphragmatic gland <k<produccd from FoUiers The 
LymphalKi translated by Leaf Constable to®3 ) 

had been used at that time the disease would 
have been permanent!) cured 
This case is so instructive and it is so diffi 
cult to get ptcase records of clinical history 
ov cr so long a penod as 1 2 > cars, that I have 
thought It worth) of illustration and of dc 
tailed record Inadcntally it illustrates per- 
fectly the slow centrifugal spread of the dis 
case along the l)mph'ilic vessels It also 
shows that modern methods of treatment, 
even when they fail to cure mamtam the pa- 
tient’s actmtv and comfort ov er a long period 
of > cars 

IIOIIE or IVVASIO l OF l\RASTFa M. CUMN OF 
CfcXMiS rVUlTFR RlCURtirVCFS StCCESSlULLV 
TRFATFD B\ RAPlt M ASD COOimCt X KAVS 

Mts S Januar> 22,1912 Patient suiTcred from 
carcinoma of left breast (Fib 3), chrome mastilisof 
riKht brea t Radical operation was done, the left 
breast being removed the Ics'.cr pectoral and ser 
ratus muscles nemw left 
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Julv loi \ ra% treatrasnt given 

\pnt tS i()i4 Etaniination showed no evidence 
of recurrence 

Februarv iS rot/ Nodule has appeared at upper 
border of the second left costal chondrosternal junc 
non (Fig 4> 

O tober i8 1018 The nodule had become larger 
and was removed 

Novetaber 4 loiS Another nodule appeared m 
th space b lov Radium was inserted into both 
spaces (Fig jl 

JuH 7 tgto Norecurrencciscvident Patient is 
eztrem Iv fit and is driving a car 

December : loao \ mobile nodule isfouud in ibt 
fourth left space and bard glands m the ngbt axilla 
Radium was inserted in these iw 0 situations X ra> 
treatment was given (Fig 6) 

April j ig I Three nodules are seen over the 
fifth costal cartilage and fifth space An operation 
was done and a piece of the fourth costal cartilage 
was removed and radium tubes were put in the 
fourth space dow n tow ard the ensiform and up under 
the costal cartilage above (Fig 7) 

June J;. 1021 Radium was applied to surface for 
4 hours 50 milligrams to nodules and -,0 milligrams 
to right axilla 

September tg i Coobdge tube \ ra> applica 
tions 

October 2^ 1021 Nodules are present over 
fourth fifth and sixth ribs and the intervening 
spaces (Fig 8) 


March 4 joj The subcutaneous nodules are 
much reduced since the Coobdge treatment 
(Fig 0) 

June I igrr The superficial nodules are spread 

mg backward along the fourth and fifth spaces and 
there is median extension toward the enafom 
cartilage (Fig le) The right axil!ar> glands are 
larger and a hne of nodules has appeared along a 
mainaxiUarv IvmphaUC vessel Coobdge tuheN raj 
treatment 

October r lora -Ml of the nodules have disap 
pcared The gland in the right axilla are much 
smaller , 

December 6 1922 There is a mass in the right 
breast with a line of nodules from it to the right 
axiUa (Fig tr) , 

Decemberg tg 2 The right brea«t was removea 

and radium inserted for 4 hours 50 milbgrams in 
inner wall of right axilla 5 miiligiams m postenor 
wall of right axilla 2 5 milbgraras near the apex of ine 
ncht axilla „ „ 

Januarj 8 1923 The right side is all w ell twre 

arc a few new nodules along the left co tai inargi 
Further X raj treatment was given 
Ma> X X023 The ulnar side of the right 

was atrophied Three new subcutaneous nodules 

were fouirf ov et the eighth nb in the left midaxillarv 

line There were no visceral deposits , 

Jul> a 1923 Multiplcsmall nodules were found 

to be pre*ent ov'cr the lower sis ribs on both 

(Fig 1 ) 
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(\t to 1^2} The no<l«lc5. arc still tcliNC in the 
right a\illa and oitr the right lower nbs in front 
and in the epigi^trmm Dullnc«a is present at the 
base of the left lung (Fig t?) 

Mas 3 IQ 4 Patient died J- jcir* after pri 
mars operation Lptowithmafortniphtofhcrdeath 
the patient remained active and able to conduct her 
business 

Let me noM gi\e >ou a bnef account of \ 
Group j case which mat be regarded as» 
tj'pu.al Till*, piticnt was operated upon for 
cancer of the left breast m iqso and no doubt 
eacn then had extension of the disease tn the 
thorax he> ond the internal mammars glands, 
for onl> a >ear later she had a sternal deposit 
m the lower part of the gladiolus, which was 
'iUcccssfulU treated b> radium In 1924 a 
lump dex eloped in the minubnum but thiv 
also disappeared under radium treatment In 
April 1925 no external manife>tation of dii 
ease remained ‘ahe dieil with thoracic s> mp 
toms and signs of pressure on the left recur 
rent laryngeal nerve m March 1926 \t the 
necropsy the onh malignant tis-^ue found m 
the body was a mass of recurrent growth m the 
bupenor mediastinum 

In this case prophylactic radium might 
have prevented the sternal recurrences but 
it would not have averted the mediastinal 
deposit nor would it have prolonged life 
I he patient came too late, and had already 
passed irrevocably from Group 2 to Group 3 

Mary A aged 75 m 19^4 In Juh, 19 o, theleft 
breast was removed at the Hampstead General Hos 
pital In July 1921, there was tound recurrence on 
the left side of the sternum m the fourth interspace 
tenderness in the supraclavicular triangle no 
metastases elsewhere Light 10 miUigram tubes of 
radium bromide were inserted into the sternal recur 
rence for 2S hours 



In \ugust, IQ22 recurrences were found at «ue of 
irradiation and at and below the old tumor site m 
the fourth interspace Ninctv milligrams of radium 
was placed m the center for i hours and nine >o 
miUiRfvm tubes were arranged radially at the 
periphery for “a hours 

In October loj? the glands were apparently re 
moved from the supraclavicular region on the left 
side but no notes can be traced >! this operation or 
of the result of a microscopical section 

In Juh iQ’4, we found a recurrence abov e the old 
irradiation site in the middle line, firm adherent, 
and almost central over the sternum No palpable 
glands or raetastascs were to be found Five tubes of 
radium totaling 16 milligrams were buned radially 
with part of the tubes vMthm the periphery of the 
tumor 90 milligrams in the center of the tumor for 
10 hours 

In August n}-»4 there was found complete dis 
appearance of the recurrence 
InAprit xg’j c’cammation«.hov.e6noevidenceof 
growth to be found locally or in any of the h mphatic 
areas draining the operation sites The operation 
scar IS normal and supple The upper and lower 
sternal recurrence sites which had been treated bv 
buried radium consist of flat, soft, supple white 
*icars with no e\ idence of subadjacent grow ih The 
gtneral condition of the patient is good 
In ilav, 1925 the patient comnlamcd of attacks 
of hoarseness and loss of v oice Otherw ist she is v ery 
well There is no loss of weight and nothing abnor 
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mal can be found m the thorax She has been seen 
by Mr Cleminson -Kbo repotted that the left vocal 
cord was paralysed in the cada\ eric position 
In Febniaty 1526 the patient reported that she 
has been quite well until rccentli when she has been 
troubled with s velhng of the arm and left ide of the 
face and she has begun to lose weight rapidly The 
\ oice 15 stiU boaT«e There ate dilated \ cins running 
from the right arm over the right side of the thorax 
and also from the thorax down to the abdomen as if 
there was some obstruction to the inferior vena Cava 
There is no external sign of recurrence hut the pa 
tient looks ill and the whole picture is highly sug 
gestiv e of an intrathoraac recurrence An \ ra> has 
been taken but it is useless ds the patient could not 
be made to keep till and hold her breath Mie has 
been recommended for a permanent bed 
March 9 igas Patient has been admitted to 
Staflord W ard 

March 14 igaO Patient died 
Poslmerlem tndiiigs \ large mass of firm recur 
rent growth was found in the superior mediastinum 
It was adherent to the deep surface of the sietnum 
and the upper left costal cartilages to the clavicle 
to the pleura and to the lertehral coluzoo It 
almost surrounded the arch of the aorta and the left 
subclavian and common carotid arteries the left 
recurrent laryngeal nerve wa* embedded in it The 
mags extended from luM above the level of the cU 
vicle to the third tih and from the posterior surface 
of the sternum to the vertebral column From the 
third rib close to the left side of the sternum asroall 
projection of the mass extended down as fat as the 
upper border of the fifth nb One small nodule was 
felt IS the third intercostal space in the midcfav icufar 
hue but no other secondary deposits were found 
There was extensive bronchopneumooia of both 
lungs and the patient had two large gall 6tone^ 
Eiaminalion cf I’le s lis of rodtumtreatment 1 In 
1921 and 1922 radium was inserted in the fourth 
space close to the left border of the steroum At 
autopsv no growth was found in the skin and sub 
cutaneous tissues but growth was found infi/tratiog 
the intercostal space directly below This growth 
was in direct connection with the large recurrence in 
the vupenor mediastinum 
j la July 1034 radium was inserted w the 
middle line ov cr the upper part of the sternum At 
autopsy the shin subcutaneous tissue superficial 
surface and marrow of the sternum all appeared 
healthy and free trom growth but the under surface 
of the sternum was closelv adherent to the mass in 
the thorax There was no necrosis of the sternum 
\ painstaking microscopic examination of a ver 
tical section taken through the subcutaneous tissue 
sad the thickness of the sternum showed the ster 
num to he quite normal Ko growth was seen anj 
where in the section 

3 Alicro topic examination of the rccurrerce 10 
the thorax The section shows mas es of spheroidal 
cells embedded in a weU marked and very dense 
fibrous stroma—undoubtedly scinhus carcinoma of 
the breast 


From the point of view of the treatment of 
local recurrences bj radium, this is a most 
interesting case Bneav, the history is a« 
follows 

The onginal operation was performed m 
July 1920, one t ear later a recurrence m 
the fourth intercostal xpace was treated with 
radium and completelj disappeared Later it 
reappeared but radmm again caused it to dis 
appear — this time never to return After 
another >ear August 1922 supraclavicular 
glands appeared and these were removed by 
operation Four years after the original opera 
tion July, 1924, a sternal recurrence was 
treated with radium agam with complete sue 
ce«s In Mav r9'’5 sign^ of an intrathoraac 
recurrence became manifest and the patient 
died in March 19 6 At the postmortem ex 
aminalion a large j»row th teas found in the 
supenor tnediastmutn 
The patient h\ ed for nearly 5 j ears, after 
radium treatment for the first recurrence and 
dunng the first four of those years she was 
able to lead a perfectly norma! existence er 
cept for three short periods spent in hospital 
for the treatment of further rtcunences 
Without radium treatment the patient v’^ould 
have certainly experienced all the troubfwS 
and discomforts which attend the presence of 
a large fungating maxs on the chest wal! No 
doubt the seeds of the supenor mediastinal 
growth which ultimateh killed the patient 
were alrcadv present m the aortic glands when 
she fir^t came under treatment 


l*ROPni*LACTIC rMiTOU l'' JRIVWE CASE*" 

It is clear that to obtain the full adv anfage 
of prophv factic radium all the ca es operated 
upon must come into Groups 1 and 2 That 
IS not pob ible but m pnvate ca e as con 
trasted with hospital cases it i& probable that 
the cases come rather earlier and that Groups 
I and 2 will be larger in proportion to 3 
Fifty SIX of my private patients who had 
prophylactic radium at the time of the ”dJmi 
operation for breast cincer have passed the 
5 year limit and 46 of these have been 0 
lowed up Twenty six of the cases traced re 
mamed free from recurrence 3 years auej 
opeialion, a percentage of 565 
began to u^e radium, my percentage oi 0 
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succes'?es 47 Ihough I do not \Msh to 
stress the figures, there vs here c\ idcncc of the 
\alue of the method A critic might object 
that the difference is too small to be significant 
and that perhaps U vs due to cases coming for 
operation rather earlier than in former \ cars 
In this respect, however, there has been no 
marked improvement as Table I shows 

TABLE I — CONDITION Of WILLVRN GLVNDS 
WHEN FIRST SEEN 

No of ci*»s FfttenUK 
la which the which hail 
cc'ft'i Iwa h»td 


period 

the (Undt 
noted 

•«>lbry 

gWnds 

Before 1915 


73 8 

1915 to 1920 



1920 to 1925 

18 

69 9 


It IS evident that, though rather earlier 
than the hospital cases, m) private cases on 
the w hole w ere not a fav orablc group and that 
the> included man> Group 3 cases in which no 
benefit could be obtained except to avert local 
recurrence 

Absence of local recurrence tn the sites «.hcrc 
the radium lubes dcrc placed More definite 
evidence of the \alue of the method is to be 
found m the fact that as a rule when recur 
rence took place it was itjpical in position, 
and did not occur at the points where the 
radium tubes had been placed 

Nine cases of supraclavicular recurrence 
were noted, but in 5 of these though radium 
had been used in the intercostal spaces, no 
radium had been used above the first rib Of 
the remaining 4 cases of supraclavicular rc 
currence, i patient seen 6 jears after opera 
tion had a doubtful gland above the clavicle 
but is still well A second patient, an ad- 
vanced case clearly belonging to Group 3, 
died with supraclavicular and thoraac recur- 
rence 7 months after operation A third pa 
tient remained well for years then a hard 
gland appeared about the middle of the ante 
nor border of the sternomastoid This gland 
was above the region protected by radium 
The fourth patient remained well for 3^ 
> ears then developed a gland in the outer part 
of the omohyoid tnangle, away from the pro 
tected region In Cases 3 and 4 it may be pre- 
sumed that at the time of operation micro 


scopic infection of the supraclavicular tri- 
angle had alrcadv at the time of the first 
operation spread bevond the gland at the 
lower and inner angle of the triangle which is 
alvvavs the earliest to show enlargement 
The most interesting ca^c of all was one in 
which radium tubes were placed m the first, 
second anti third spaces but no radium was 
used above the first nb Three and a half 
vears later the patient ippcared with a hard 
nodule deep down in the space between the 
sternal and clavicular heads of the sterno- 
mastoid This was cvpo&cd bj operation and 
was found lo be a nodule of grow th occupj mg 
the interval between the junction of the sub 
clavian and internal jugular veins and mfil 
traiing the walls of both veins It thus occu- 
pied prcci£el3 the situation of the terminal 
part of the nght Iv mphatic duct in a pojjtion 
whuh if I had adhered to m\ routine, would 
have been occupied bv a radium tube It was 
transfixed accuratclv wath a radium tube, 
being obviouslv irremovable Twentv month® 
later the patient remained well and free from 
signs of recurrence She died ullimalclv of 
cerebral deposits 7 > ears after the first oper- 
ation The disease probabK spread upward 
to the bram b\ pcnncaiion of the Ij mphatics 
of the deep cen ical chain 
This case possesses the attributes of a labo- 
ratoo expenment The onlj departure from 
routine was the omission to insert a tube of 
radium above the first nb The only recur- 
rence was a single nodule in the exact situa- 
tion which should have been occupied by the 
missing tube The nodule disappeared when 
treated late in the dav with ra^um It maj 
be inferred, with great probability , that if my 
usual routine had been adhered to, recurrence 
would never have taken place 
Perhaps the most staking fact remains In 
the whole senes of cases, recurrence m the 
intercostal spaces was noted only five times 
In only a single case did the recurrence occupy 
a space which had been protected by a prophy- 
lactic radium tube In the 4 other cases, the 
spaces protected by radium — the spaces that 
IS to say in which recurrence usually takes 
place — remained free though lower spaces 
were attacked Presumably m these cases 
microscopic invasion of the lymphatic tract 
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had alread\ -fthen the tube* were used, spread 
bej ond the r inge of their influcnre 

The solitar\ case in which recurrence took 
place in a space protected by radium only 3 
months after operation is an apparent rather 
than a real evception to the rule The recur 
rence was close to the anterior axillary fold 
not at the inner end of the space No doubt at 
the time of operation permeation had alteadj 
spread some distance backward along the 
Ij mphatics comitant to the intercostal arterj 
and be>ond the range of the radium tube at 
the inner end of the space 
In conclusion I would not claim to ha\e 
produced a scientific demonstration of the 
value of the ptophvlactic u'e of radium in 
breast operations butonl> to hav c pi\ cn <uch 
substantial evidence of its value as to esiab 
Ji«h Its claims to serious attention In the 
absence of evidence that anj risk attends the 


procedure it is my definite opinion that the 
precaution should not in future be omitted 
As we pet our ca es earlier proph>lactic 
radium will become more and more valuable 
I am convinced that its use deimitely extend® 
the possibility of cure to cases in which it was 
formerly excluded cases namelj m which the 
earliest stage of inv asion of the chest i« already 
present when they are first seen 
In order to find the reason for the increased 
gravity of prognosis assoaated with enlarge 
ment of the axillary glands we must turn to 
the parasternal glands of the internal mam 
marychain If the axillary glandsaremfected 
then probably so are the parasternal glands 
The clearance of the axilla is easy and locally 
effective but our results have been marred by 
a failure to recognuc and deal with the more 
subtle and clinically unrecognizable process of 
parasternal invasion 
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ADENOriBROJfA AND riBRO-ADENOMA OE THE I EMALE BREAST 

jOSrPII McFARl AND M D ntti-VPrLrm \ 


T WO of the chapters m the book entitled 
The Breast Its Anovialics^ Its Diseases, 
and Their Treatment, bj John B T>c\\ cr 
ind Joseph McFirl'ind, undoubtetllj left 
much to be dei,\rcd from points of mcw , 
'ind prompted the junior author to in\ct.tiga 
{ions ihit might throu 'idditionnl light upon 
the subjects uith uhich ihcj dealt 
The first topic had to do mth the cystic 
diseases of the breast, and led to a research in 
which an attempt was made to approach the 
subject through a study of supposedly normal 
breasts, with the idea of connecting pre\aous 
physiological activities wath later morpho 
logical alterations In the results, u hich vv ere 
published,^ It was pointed out that certain 
histological appearances, not prcvaously un 
derstood, and much feared as the probable 
beginnings of cancer, were but harmless sur 
vivals of antecedent «ccrctor> activities, and 
probably in no manner related to malignant 
disease 

The second topic, which forms (he burden 
of the present contnbution, deals with the 
mote common of the fibro epithelial tumors, 
and the differences, if any , that obtain be 
tween tumors knowm as adcnofibromaia and 
fibro adenomata 

The primary difficulty that led to the un 
satisfactory character of the chapter m the 
monograph referred to, lay in the confused 
state of the terminology used in desenbing 
these tumors, and inability to successfully 
harmonize the terminology m the himtcd time 


the author had at his disposal when preparing 
the book for publication Things undoubtedly 
the same were called by different names, and 
different things by the same name In some 
cases the denominations were correct, m some 
only partly correct, in some without any 
justification But what was worst of all, 
numerous cases, classed as tumors, and called 
by many different names, all signifying £u 
mors, were found not to be tumors at all 



It seemed to be prctlv gentr dlv understood 
lint two principal tv pcs of non malignant 
fibre cpithclnl tumors occurred in tJic hunnn 
breast, both “adenomata,” but one appearing 
in youth as a well arcumscnbtd firm nodular 
growth histologicallv made up of an abundant 
soft fibrillar li'^suc through which <Iuct like 
structures, frequently deformed by intra 
canalicular growths, ramified, while the other, 
most common in the breasts of mature worn 
cn, and less well arcumscnbetl, was soft be 
cause composed chiefly of glandular tissue 

I or the first of these the most popular name 
seemed to be idcnofibroma, for the second, 
fibre adenoma But m not a few casts the 
terms were used interchangcablv , «o that it 
wasncctssarv tobtginln finding out whether 
the general undtrstanding above mentioned 
was justified or whether in reality the two 
tumors were the same 

In order to secure enough material from 
wlucli to draw rcasonablv accurate conclu 
sions, friends, pathologists to 5 large hospitals, 
were asked to assemble from their surgical and 
laboratory collections, all the tissues dcsig 
nated bv these names, or others suggesting 
relationship with them I he resul t w as about 
300 tissues that had been indexed under 33 
different names' 

Although seeming to be elaborate, the no 
mcnclature w as rea'ionably consistent m itself, 
and based upon sound sacntific pnnaplcs, 
that may be expressed as follow s 

1 A benign tumor m which glandular 
units, with epithelium regularly disposed 
upon a basement membrane, are distnbuted 
throughout a supporting stroma of connective 
tissue, 15 an adenoma 

2 As the parenchymatous elements m 
many such tumors are less conspicuous than 
the fibnilar tissue stroma, leaving one in doubt 
whether the tumor be more properly regarded 
as of fibnilar tissue or of glandular tissue, it 
seems wase to give such tumors a spcaal 
designation such as adenofibroma 

3 In case the parenchyma preponderates 
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o\ er the stroma, a rev ersal of the form is used, 
fibro adenoma 

4 As in mainmar> tumors the fibrillar tis 
sue seems to be den\ed from the pen-ductal 
tissue \\ arren has called such tumors pen 
ductal fibromata 

5 As the fibnllar tissue is not infrequentl> 
\er3 soft and Uhe mucous tissue it seems 
Jegrtunafe to further cbaracfenze such tumors 
as penductal m\ \omata 

6 When the stroma) tissue is etce^\el) 
cellular altogether or m parts some prefer to 
gi\e such tumors the name penductal sar 
comata 

7 ‘^s the arrangement of the penductal 
tissue iMth reference to the parcnchj ma is 
peculiar sometimes surrounding the ductules 
m a Lind of concentric manner sometimea 
gronmg into it in the form of rounded polj'p 
Old mas es namcb suggesting these relation 
ships are used Pencanahcular penductal 
fibroma or pencanahcular adenohbroma in 
tncanahcular penductal fibroma or intra 
canalicular adenofibroma 

8 Adding these to the alreadj gii cn names 
b\ v.hii.h the other pcculianties of the mmots 
are Lnoii n « e find pencanahcular penductal 
mwoma or pencanahcular m>\o adenofibro 
ma pencanahcular penductal sarcoma or 
pencanahcular adenosarcotna intracanahcu 
iar penductal mjxoma or intracanahcular 

adenoro\ wma intracanahcular penductal 
sarcoma or intracanahcular adenosarcoma 

9 To descnbe the more rare cases in -n hich 
the parench\ matous element seems to pre 
ponderate the names simple adenoma pure 
adenoma racemose adenoma aanous adeno 
ma ha%e been emp!o>ed 

10 Should an) of the parench)'matous ele 
menls become cjsticall) dilated some ha\e 
thought mse to name the tumor cj stic adeno 
fibroma adenoni>toma adenosarcoma etc 

n An) kind of a papillarj excrescence 
projecting into one of the ducts has suggested 
the emplo) ment of such terms as papiUarj 
c)stadenoma intrac^stic papUlar) adeno 
fibroma papiUiferous c) stic adenofibroma 

Chief interest centered about those tumors 
that had been called fibro adenomata, and jt 
Tvas uncertamt) as to the significance of that 
term that threiv confusion into the Tvhole 


TABLE I — NOitESCLAimE 


tse U£d<T wine}) th« tiatic 

lad ltd T 

Adenoma 
Adaio6br(iiTia 
AdeoofifaromvTOma 
Adenomvxofibroma 
Adenomi sosarcoma 
C\'stB: adcftoAbwma 
Cystic adeaom\‘Tof broma 
Cyvic sdenoTivxvMna 
Cvstic fibro adenoma 
Cvstic bbroma 
Tibra adenoma 
Fibro adraom^-xoma 
Istracaaalicular adonomy'sofibroma 
Iniracanabcular fibromaio^df noma 
Intncsoalicular adenonbroma 
lotncanabcuiar Cbtoma 
lotracanabcular rayxofibro-adroo 
ma 

lamcaoalicular mt-xoSbroma 
lDt»nnalicu1ar penductal fbroma 
lotracy-atic papillary fibro adenoma 
Ntyxadtftofibronu 
Papillary cyatadenoma 
Papiltifcrous ci-atadcsoma 
rencanabcutar odcaosbroma 
r«ric3i>a1icular adcnomi^ofibroisa 
Pcncanatinilar m ladenofibroma 
Penductal adt nor broroa 
Penductal ad twitn cofibroma 
Penductal ebroma 
Penducul fbro adenoma 
Pendocia! roi-aofibrwv'iadenoma 
Penductal m^■ct>Ina 
Penductal sarcoma 


5 

6 
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subject of the fibro epithelial tumors b) ap* 
peanng now in one now m another categor\ 
The entire nomenclature u^ed in the two 
largest hospitals is shown in the following 
tabulation of 190 tissues there found 
The collected raatenal represented the work 
of a succession of competent pathologists 
assisted bj man\ resident ph) siaans on the 
pathological «er\ace The extensi\ e and dn er 
stfied tenmnolog) was no doubt the result of 
sincere efforts on the part of all to be as accu 
rate as possible but it was bewildering and 
uonecessar) What were these things the 
same or different’ If the same wh) use so 
man) names if different, how do the) differ 
One dear cut tumor there seemed to fw 
and the name b) which it could be called with 
out an\ ambiguit) was penducial jihroma it 
was deuded to begin b) examining aU of the 
matenal wnth the microscope la)nng aside au 
of the penductal fibromata and modihcnuons 
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of them, and then 'in'il>ze and study the 
remainder 

The custom in \oguc m many hospital 
laboratones of marking the sections Math a 
number onl> facilitated this phase of the 
Mork by permitting each section to be studied 
Mathout prejudice based upon uhat some for 
mer examiner had called the tissue K.noMn 
onl> by number, each slide Mas studied, and 
the diagnosis and peculiarities carcfullj noted 
for future reference, Mhen the second part of 
the in\estigation, that dealing Math the case 
histones, m as to be pursued 

Not manj cases had been examined before 
one Mas encountered in uluch there uas no 
vestige of a tumor onli normal breast tissue 
M as found It m as supposed to be an accident 
resulting from the Mtong tissue having been 
sent to the laborator), or the MTong piece 
Morked up bj the technician, though the fact 
that It had been desenbed as a tumor Mas dis- 
concerting It Mas throMn out, but later, 
Mhen the same circumstance had been re- 
peated a number of times, it seemed necessar) 
to take notice of it, so it Mas decided to make 
tMO chief classes of material, called respec 
tivel>, tinmrs and uon tumors 

Cunouslj as the studies m ere continued, the 
non tumor class. outgrcM the tumor class 
There also appeared a number of cases the 
true nature of Mhich it Mas impossible to 
decide At one examination they Mere 
thought not to be tumors, at another, to be 
such upon later re examination the> Merc 
returned to the tumor group, later to be re- 
moved from it again These perplexing tissues 
were finally grouped together as a third group 
to Mhich the name tndelermtnaUs Mas given 

At the close of the first part of the investi 
gaUon the grouping of tissues stood tumors, 
103, non tumors, 147, indetemunates, 37, 
making a total of 289 different tissues studied 
and found useful for further analjsis, the 
others having been thrown out because of 
some such reason as faulty techmque or in- 
adequate material 

The next step consisted in attempts to cor- 
relate the histological findings with the case 
histones, and resulted in many tiresome hours 
spent in the record rooms of the various hos- 
pitals Unfortunately, the desired and some- 


times the most important data were not forth- 
coming in a good man> of the cases, and the 
data obtained \ aned for different cases Thus, 
those upon m Inch age data m ere obtained, m ere 
not either the same cases, or m the same num- 
ber as those for Mluch mitHmomal data Mere 
aiaihblc Though it is alMa>s disappointing 
not to find m the case lustones the facts most 
useful in the mic^tigation under Ma>, it can 
not aliiajs be expected It is onl> natural 
that a surgeon about to rcmoie, under local 
anxsthetic, a small tumor of the breast. Mill 
disappoint some pathologist, mIio 10 jears 
later maj be most anxious to learn Mhcther 
the operation Mas performed at the time the 
patient Mas menstruating, or in the interval 
belMccn the periods, >et just such informa- 
tion IS of the greatest importance when an> 
mammarj condition is under investigation 
It was nccessaiy to utilize to the best ad- 
vantage the data found, and Mhat has been 
said is in explanation of the differing numbers 
of cases figuring m the various computations 
and tabulations that folloM 
The data obtained arc displajed in Tables 
11 and III 

The case histones having been read and the 
useful data collected, the cases were assembled 
into groups corresponding Mith those resulting 
from the histological studies, that is, tumors, 
non tumors, and indeterminates, after which 
the whole of each group, then each of its parts, 
was plotted and compared 
Figure I, in which, as in all charts that fol- 
low, the ordinates represent numbers of cases, 
while the absciss® represent >ears of age, 
shows the age distnbution of all of the cases 
of all kinds — that is, tumors, non tumors, and 
indeterminates, the average age being 32 
years, and the mean, 33 years The curve is 
almost identical on each side of the mean and 
average points, and regularly covers the en- 
tire period of the sexual life of the woman, 
beginning at about pubertj, reaching its 
bghest points in maturity, and rapidly de- 
dimng after the menopause 
But as this chart is made up of all three of 
the groups into which the matenal was 
divided, It was, of course, necessary to analyze 
it into Its several components, in order that 
they might be satisfactonly compared 
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TABTE n “IIN'DINGS IN ON’E nUNDRTD SIXT\ 
EIGHT CASES 


I Tumors 

i Manul state not kaoira 


% Age not known 


b Less thin avets.'"e of 32 vears 


c- More Oian average of 32 ) eats 
L'nmsrtied 

a Age not known 


b L«s ttan avera^^e of 32 jtare 


c More than average of 32 vtars 

3 Mamed 

4I 

3 Af.e not kroi n 


b than av era t of 3 \ ears 

12 a 

c More than average ol 3 vears 
Indetemunates 

«3' 


t Marital stale not Enoim 

a. Agenotkijoisn e>) 

h Less than aserage ot 32 ^ean o il 

c More than a erag* of 32 ^ears ij ' 

3 L nmamed j 

a Vge not I noirn ol | 

h L^ than a\ erace of 3 tears *1 7V 

c More than average of 32 tears j I 

3 Alsmed 1 

a not o / 

b than atemee of 32 tears * O' 

c More than at erage of 3 2 1 ears 7 
in Non tumors 
I Ma'ital ta e not taoim 

a Ag notVjioTn ♦?' 

b LeU than attrage of 3] tean 040' 

c More than average 01 32 >ears 2 l 

I nmam ed | 

a Ap’e not V"omi ] | 

b L(49 than at ent,e 0132 tears *’ -M, 

c More than a era^e of 3 tears ts' I 

3 Mamed j 

a \ge not Vooai) 4' l 

b Le* than a enge of 32 tears 1064' 

c More than atera'*e ot 32 teais s^l 


1 

37>jS9 


Figure shoB-i the curve formed bj the 
tumor oi5>es The aa eragc age of this group is 
,S \ ears and the cun e is almost cntirela con 
fined to the earl> half of sexual life Banning 
at about pubetU the cun e rapidla n>es its 
highest pomt being reached at Iht nineteenth 
jear after which it graduallv declines until 
after the thirtieth a eat when onla an occa 
sional ca e occurs This chart shows the age 
at which the patients were operated upon 
Figure 3 shows the tumor cases of married 
and single women at the ages at which it is 
stated that the tumors were first discoacred 
It repeats the curve seen in Figure 2 and 
differs from it onlt in that the number of cases 
in which the age data were giAen was smaller 
(47 instead of 60 casea) and that this treat 
ment of the data has the effect of dimimshing 
the aterafae a^^e of the patient*- to ,63. ears 


TABLE III — CONSIDERATION B\ AVERAGES Of 
AGE DATA OF DIFFERENT CROOTS 


I Tumor Ca « 
tvm ea eo^ atf 
a At tune of fint 
discoteiy 26 , 

b At time of opera | 
tioa 27 si 


A tinmarnfd iromca 
a At era e a^e al 
tiueoffir* dis- 
cover) o 

b Average a e at 
tune of opera 
tlOQ 2j S 


It Indeterminate Ca.es 
Average a e of all 31 7 
Liunamed women 30 
women 37 


B Mamed women 
a Avera e a e at 
time of fust dj 
cotert 32 

b Atera-'e a e at 
time of opera 
tlOR j 3 


A Enmamed women 
a Average a e at 
time of fii*t d)S 

coveo 

b Average ag al 
tune of opera 
tion 33 


8 


HI Non tumor Ca *8 
Avera 'e ag» 0/ all 
a At luse of brvt 
discovert 37 2 

b At Qoie of opera 

Uoa 3S a 


r Mamed women 
a Average a^e at 
tune of trst dis- 
cotei) 39 

b Avera e a"^ at 
litne of opera 
tion 5 

; c Average a^e of 
' parou women 3 

d Ateracea eofnon 
parous women 3T 


3 


The question next ato'^e as to the effect of 
sepiraling the unmarried and roamed groups 
and constructing a curt e for each W ith such 
increase of required data, the number of cases 
diminished rapidlj so that the sources of error 
multiplied but it seemed possible to arnveat 
some useful infonration Figure 4 shows the 
curse of tumor cases in *^10016 women ihe 
general character of the curve is ununngw 
but wnth the exception of 5 caves the 
group becomes centered in the tust hiu of c 
age di^tnbution However the curve for the 
married women Figure p is quite diBeren 
In reaUtN there is no curve but almost an 
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Tic t The age distnbution of all cases of ill LjimIs The average age is shown b> the arrow the mean pomt hj the 
oval There is a fairlv regular ascent from the left anti descent to the nght forming a regular curve covering the 
whole pen^ of e.’niaUcmalc life from pubertj to the mcnopau c 
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Fig The age distribution of the tumor cases of married ami unmarried pilients at the lime of operation 
The arrow shows the average age m all cases j veats the double arrow the average of this group apjeats thcoval 
the mean point There is a charactenstic curve nsing suddcnl> between the sixteenth and mnclcenth >cars, and 
then graduallj declining Three fourths of the cases arc to the left of the awrage age line for all ca cs 


equal number of cases at all ages from matu 
nty to the menopause 
Taking next the non tumor cases, the first 
plot, Figure 6, shous the curve for marned and 
single uomen at the age of operation In a 
general v\ ay, it is exactly the rev erse of that of 
the tumor cases, for it begins at about pu 
berty rises gradually , and teaches its highest 
point about the fortieth year, after which it 
rather rapidlj declines 
If those cases concerning which the age of 
first occurrence is known be separately plot- 
ted, Figure 7, the general character of the 
curv e IS unchanged, and the highest pomt, as 
well as the majority of the cases, are in the 
latter half of sexual life 


But when the cases of marned and un- 
marned women are separated and charted 
independently, a difference similar to that 
found in the separation of the tumor cases, 
marned and unmarned, makes its appearance 
Thus, Figure 8 shows the non tumor cases 
in marned women, at the age of first occur- 
rence It differs only in the slightly later 
average age of the patients But Figure g, 
which shows the plot of the unmarned v^omen 
at the time of the first appearance of the non 
tumor lesions, is entirely different in present- 
ing a regular curve regularly extending over 
the whole of the sexual life from adolescence 
to the menopause, the a\ erage age of the pa- 
tients, the average age of all, and the mean 
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Tig 3 m Bg<. distribution of the tumor cswcs marnctl and unmarried at the time the lesion was first dis 
covered The averat age is 36 yetrs The Single arrow shows the average age for all cases the double arrow the 
average age for this group the ov al the mean point 


Aces 



Iig 4 Tlic age di tnbution of the tumor cases in unmamnl women The average age for the group is S3 
years Tiie curve n es and falls to the left of the average a c for all and differs from that shown in Tisute 3 only m 
maljng the average age 3 years eatlur The arrow shows the average age for alt cases the double arrow the average 
for the group ihc o\ ai the mean point 


points all being verj ncarlj in the same 
place 

Taking next the indetermjnatcs of xvhich 
too few were accompanied b> satisfactory age 
data the general plot Tigurc lo showing all 
cases of marned and single women, can 
scarcelj be said to form any curve at all But 
remembering that they may really have be 
longed either to the tumor class or to the non 
tumor class, one has a right to inquire how the 
respective curves of those classes might be 
modified by combination with them 

Figures ii and 12 were therefore prepared 
Figure :i to show al] tumor cases plus all 
mdeterminates, and Figure 12 all non tumor 
cases plus all mdeterminates In order to 
hav c the greatest possible number of cases, the 


plotting was done with the use of the ages at 
which the patients were operated upon It 
vvill be seen at a glance that the general tend 
ency of the respective curves is in no way 
changed by the additions 
It IS now quite evident that the cases caUcct 
tumors have their greatest incidence some 10 
years carher than tho^e of the group called 
non tumors Is there any way to account for 
this difference? Hav e the different histological 
conditions something to do wnth maternitj? 
The great majonty of the non tumor patien^ 
Were marned and most of them had had chii 
dren m aU probabiUty Plottings e ®ade 
of the tumor cases Imown to have had cni* 
dren Figure 13 and of the non tumor cases 
known to have had children, Figure 14 
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Fir s The age distnbution of the tumor ci*«3 
jears In this ca«c there is no cur^c 


in marnwl women the a'cragc age for the group being 34 


Acts 
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Fig 6 The age distnbution of the non turner ca es at the ume of operation It includes both mamed and un 
marned women the average age for the group being 36 >ears \ cur%c 15 formed that beginning at auluntj 
gradually ascend finding ie highest point about the forty first year then gradually subsiding This cur>e is 
m the opposite direction to that forrn^ by the tumor cases the highest point and greatest number of cases 
being to the ngbt of the a\cragc age for all cases 


Although the number of cases is so small 
that errors maj be great, it is interesting to 
see that no change occurs in the cuncs nor- 
mal to the respecti\ e classes The av crage age 
of the tumor cases is 28 years, and nearly all 
are m the jouthful period, nhile that of the 
non tumor cases is 35 years, and the greatest 
height oi the cur\ e is about the fortieth year, 
most of the cases being m the latter half of life 
From this it seems probable that it is age 
and not matermty that determines the dis- 
tribution of the tumor and non tumor cases 
When all things are considered, the anal>ses 
and plottings seem to show the foUouang facts 
I The “tumors” are lesions of the first 
half of sexual life (a\ erage age of the patients 
28 years), appeanng nith adolescence, in- 
creasing rapidly until the period of full sexual 
activity, then gradually dechmng in numbers 


The firmness of the juxenile breast, as con 
trusted with Us later softness, makes it prob 
able that the discovery of some of the more 
decplj situated tumors is not made until, after 
lactation or the menopause, the patient is 
easily able to feel them 

2 “Non tumors” are lesions occumng 
chieflj m the second half of sexual life (aver- 
age age of the patients 37 > ears), and m mar- 
ried women It is true that 32 cases occurred 
in, unmarried women, but their age curve 
seemed only to show that a few cases occur at 
all ages 

3 “Indetenmnates”likethe“non tumors” 
m unmarried women, scatter themselves in 
about equal numbers o\ er the whole period of 
sexual life 

4 As the “tumor” cases among marned 
women that had had children were four times 
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more frequent prior to the a\eragc age for all 
eases and the non tumor" cases tvocc as 
frequent after »t there seems to be reason (o 
suppose that it IS age and not materniij or 
matnmony that determines the difference 
between the lesions 

Of 41 ‘ tumor cases with the necessary 
data the a\eragc pre operative duration of 
the lesions w as 4 > ears Manj w ere naturally 
of much longer duration — 16 ij 12 12 10 
10, 10, 7, a 3 and 5 years respectively In a 
few cases the duration was said to have been 
very'short — 8 6 and j weeks fhepaljcnts 
would naturally suppose that their first ob 
servation of the respective tumors coinaded 
with their first appearance their statements in 
regard to them must not be given too much 
weight However as short duration plays an 
important role in the ‘ non tumor” cases it 
must not be slighted here 


Of 69 ‘ non tumor” cases vnth similar data 
the average duration was found to be i year 
9 months and r week The greatest vana 
tions in the pre-opcrativ c duration were found 
in this group ^Iany were known to have 
existed for long periods — 18 10,10 10, 8 8 8 
7^6555 and 4 years respectively Others 
were said to have existed only for weeks and 
a few for days only — 10 10 5 and 3 days 
It now seems advisable to make a careful 
analysis of the acquired data regarding each 
of the major groups beginning with those 
designated “tumors,” which will herealter be 
known by that name believed to be appro 
pnatc for all, penductal fibroma 

TltE TUMOR CROUP PERIDL.CTAL FIBROilATA, 
ADEVO FIDROIIATA, ETC 
Of the 105 cases whose histological structure 
placed them in this class, the average age "as 
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Fiir Q The aec distnbution of the non tumor ewes in unmarried women at the lime the disturbance were 
first detected There is a regular cur\c the highest point being the aicrage age for all caw the average age for this 
group and the mean point coincide 
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rjg 10 The age distribution of the tew indeterminate caw with the necessarj dnta It includes both married 
and unmarried women and shows the age of operation There seems to be a regular curve at the high point of which 
the average age for all cases the average age (or this group and the mean point all clu ter 


26 years at the time the lesion 3\as first dis 
covered Onl> 26 per cent of the patients were 
marned, onl> 10 had borne children The 
average pre operative duration of the !t‘*tons 
w as 4 > ears, the extremes being 1 6 years 'ind 3 
weeks In 4 cases the lesions were multiple 
in one breast, in 4 multiple in both breast® 
In 19 case8 they were in the right, in 22 in the 
left breast In 2 cases the tumor was de 
scribed as “sensitive”, m 12 cases it was 
expressly stated that there was “no pam ” 
In 4 cases the tumor was said to “become 
larger during the menstrual penods ” 

In 27 cases the size of the tumor was com 
pared to a walnut in 7, to a hen’s egg in 7, to 
an oliv e in 3, to an almond m 2, to a marble in 
I, to a cherry in r, to a hazelnut in i, to a 
lemon in i, to an orange in i, and to a grape 
fruit in I 


In ncirlj all cases it was stated m the 
pathological description, that the tumor was 
“well encapsulated ” But in the case reports 
the expressions emplo>cd b\ the surgeons in 
describing their operations, leave one m doubt 
as to exactl) what thej found Thus, m ii 
cases a tumor is said to hav c been “removed ”, 
in 3 It was “shelled out”, m 3, it was “dis- 
sected out with sassors”, in 2, “enucleated”, 
in 9 “dissected out”, in ii, “exased”, m i, 
“a small fibro adenomatous growth was ex- 
ased”, in I, a “small hard mass, evadentlj a 
fibroma, was exased”, and in i case “the 
breast was amputated ” 

Ihc tumors usuall> occurred as more or less 
bosselatcd nodes Rarely thev consisted of 
several, or even numerous, closel> approxi- 
mated nodes or coalescent nodules Each 
node or nodule w as composed of fairly uniform 


Tig II age distnbution aim of all of the tumor cases plus all of the indetemuuate cases at the time of 
operation ^Tien compared with Figure 2 the cur\e shovis no change in general character 
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Fig 12 The a<^ distnbuliOQ cuae of all of the non tumor cas« matned and unmarried plus all of the 
indeterminate cases at the a<*e of operation Dy comparison mtb figure 6 it will be found that the general 
character of the cune is unaltered 


pinkish pra> fibnllar substance the cut sur 
face of svhich being under tension bulged 
convexlj when the tumor was cut in half and 
appear^ finelj fasaculated 

rhe presence of adipose deposits in the 
tumors was observed in two or three cases 
only, those being large tumors made up of 
several fairlj distinct nodes between which 
small groups of fat cells occurred In no case 
were fat cells observed in the tumor nodules 
themselves This maj be explained through 
the homology between the stroma of the tu 
mor and the penductal tissue of the brcist 
into which fat cells were seen to penetrate only 
once in more than 200 cases studied 
Careful inspection of the cut surface usually 
reveals a number of short straight or curved 
slits or crevices which are the duct like stnic 
tures composing the parenchyma Their num 
ber and size differ in different tumors, and in 


some they appear larger and rounder because 
distended with secretion When verj large, 
they may give the tumor a “cjstic” charac 
ter Thej arc more numerous and more obvi 
ous in those tumors that are said to have sud 
denij become larger or grown rapidl> , and are 
most so in tumors that grew from a small to a 
large size in the course of daj s, in w hich there 
may be large numbers of large cv stic spaces 
filled with fluids whose varying appearance 
run the gamut of mammary secretion from 
watery fluid thin milky fluid rrulk to thick 
nch yellow cream The rapid enlargement of 
the tumor thus becomes explained through its 
secretorv activities and not through the 
growth of Its tissues although remarkable 
changes in them may also be found as wall ^ 
pointed out when the histology is considered 
Large tumors are apt to have many good 
sized (^sts into wluch rounded polypoid or 
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Fig 13 The age distribution of ' tumor cases m mameJ «omcn basing children at the time the dl^tu^bancc3 
were first obsersed All but two cases are to the left of the average age for all cases the average age for the group 
being 28 j ears Compare this chart carcfiillj with Figure 14 and see how the one is the rev ersc of the other 


fungous excrescences project, and verj large 
tumors ma> hav e cj sts of great size \nth such 
excrescences as hrge as the terminal joints of 
the fingers 

^Microscopic sections of these tumors never 
show a structure corresponding v\ith that of 
the mammar> gland, but v\ith one of its 
lobules It IS made up of finer or coarser con 
nective tissue, analogous vtith the penductal 
tissue, through vNhich course single ductules 
or systems of ductules terminating m blind 
ends frequently dilated into cxcal pouches 

The connective tissue represents the pen 
ductal tissue of v\hat seems to correspond to 
an exaggerated mammary lobule, the ductules 
correspond to those ordinarily found in x 
lobule Such correspondence in structure 
gives the impression that the tumor iiia> arise 
through enlargement of a lobule or a group of 
closely approximated lobules, each of wluch 
contributes a node to the general noduHr 
structure of the tumor 

The proportion of ductules to stroma differs 
in different cases Usually there seem to be 
about as many as commonly occur in a mam 
mary lobule But there maj be fewer, and 
occasionally so few that the tumor may be 
mistaken for a fibroma, or there maj be many 
more than normal The comparatively rare 
cases in which acini make their appearance 
will be discussed later 

The epithehum hmng the alveoli is usually 
regularly disposed m a single layer of cuboidal 
cells, though in some cases two layers — 


sccrctoiy and basket cells — maj be met The 
cells arc not alwavs of the cuboidil shape, 
thev miv be tall and columnar, or elongated 
In a case studied at the Pcnnsjlvama Hos 
pita! through thckindncss ofDr JohnR Paul, 
thev appeared m the form of large spindles, 
and in such numbers as cntirclj to fill the 
alveoli, and perplex the observer It is quite 
common for the cells to be unequal in dis 
tnbution m a single la> er, for the most part, 
the} sometimes fade awaj over the mtra 
canalicular pol>'poid growths soon to be men 
tioncd, or pile up in the deeper recesses 
between them Such irregularities seem to be 
of no significance, and must not be thought 
of as indicative of “malignant” tendenc> 
The number of periductal fibromata proving 
to be malignant falls to zero when climcal 
proof of the supposed histological indication of 
mabgnanc} is demanded 
The fibrillar tissue of the stroma vanes in 
different tumors, and m different parts of the 
same tumor In some tumors, and in parts of 
tumors it IS verj fine and loose, resembling 
that of the nasal poij’pi, m other tumors or 
parts of tumors it is coarse and relatively 
dense Attempts to correlate the density of 
the stroma with the age of the tumor were 
unsuccessful, possibl} because not all parts of 
the tumors w ere of the same age 
The proportion of cells to fibers also varied 
In some tumors, and some parts of tumors, 
there were very few cells, in others so manv 
as to suggest the possibility of sarcomatous 
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Fig 14 Thv distribution of non tumor cases in marned nomen having children at the time the disturb 
ances were first detected Two-thirds of the cases are to the right of the avenge a^e for all cases the avera" aeefor 
the group beino 36 \ears 


grovtth In a few tumors the mitn'c con 
sisted almost enlircK of spmdie cells — adeno 
sarcoma The fungoid ingrowths of the 
intracannlicular tumors were almo t alwi>s 
composed of loose fine fibriKar (issue and 
sometimes of oedematous m> xcedematous or, 
indeed mucous tissue 

The perilobular mammar> tissue is thrust 
aside as the periductal tissue increases in 
quantit\ to form the capsule b> ntuch the 
tumor is surrounded 

Among the lOj tumors there was one no 
larger than ipca and one is large as a goose 
egg with ill the intermediate sizes As the 
smallest were for the most part mlracan 
alicular tumors it seemed natural to suppose 
that It was in that form thil thej u uallj 
arose but as some of the large intercanalicular 
tumors showed the intracanilicular projtc 
tions onl> in parts of their structure it is not 
impossible that tht> ma> be also a late de 
\elopment m tumors of other \anelics 

It will not now be tna/ apropos to consider 
briefly the specific varieties of the tumor 

I Inlracanaltatlar pcnductal fibroma As 
there w ere 63 or 60 per cent intracanalicular 
penductal fibromata in the senes of 105 this 
variety evidently occurs more frequently than 
any other It is characterized by local swell 
mgs of the stroma that take the form of m 
growths of polypoid shape that project mto 
and stretch the alveoli transforming them 
from rounded cylinders to flattened spices 
spread over the polypoid excrescences The 
intracanalicular ingrowths vary in size ac 


cording to the age and size of the tumors 
When the tumors arc small they may be so 
minute as barely to be seen, when thev are 
large they may equal the end joint of the 
finger 7 he larger excrescences are not infre 
qucnlly dexoid of epithelial coverings as 
though the stretching had drawn them apart 
The recesses on the other hand are fre 
qucntly filled with w h it seems to be an excess 
of cells 

2 IntcrcanaUcnlar pcridticlal fibroma Twen 
ti one or 20 per cent of the senes were 
intercanalicular periductal fibromata a not 
generally recogmzedxancty Thestromacon 
sisted of a soft Joosepcndiictal tissue through 
which ductules and systems of ductules ter 
minaling m caical slightly expanded endings 
regularly anduniformlv ramified The stroma 
showed no definite relationship to the piren 
chyma, that is it neither grew into it nor sur 
round^ it concentrically 

In a few cases the ductules terminated m 
complicated branched endings some such 
tumors having been removed from patients 
known to have been pregnant 

Tumors removed from patients known to 
ha\e been lactaling either contained 
gations of aam or were so largely composed of 
them as to giv e the impression of an entirely 
different genus of tumor Such an appearance 
probably explains why similar tumors have 
been described as “simple adenoma,” race 
mose adenoma ’ “alveolar adenoma etc 

3 Pericanahcular piriductal fibroma ivo 
tumor regularly presenting a concentric 
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arrangement of the penductal tissue about its 
tubules ^\as found among the 105 tumors 
examined, but m tA\o cases such arrangement 
■w as found in parts of tumors otherw isc franUj 
of the intracanalicular t>*pe 
This seems to proxe the rant) of the pen 
canalicular xanetj among the tumors of the 
female breast But in another '^cncs, made up 
of tumors from male breasts, the periductal 
arrangement of the stroma was frequent It 
seems, therefore, to belong to tumors of the 
male rather than of the female breast 

As the fibrillar, mjxomatous or cellular 
type of the stroma of these tumors has been 
made an excuse for further dmdmg them into 
fibromata, mj xonnta, and sarcomata rc- 
spectixel), it seems north uhilc to examine 
these conditions more particular!) 

a Periductal fibroma In the periductal 
fibromata the stroma uas fibrillar without 
mucoid, and without excessixc numbers of 
fibroblasts Ihe fibers were sometimes \cr> 
fine, sometimes \cr> coarse A few tumors 
ivith dense coarse fibers throughout had a 
knoivn pre operative duration averaging 13 
years, a few with ver> fine fibers averaged 
only 4 months It seemed as though duration 
had something to do with the qualitj of the 
stroma, and it was surmised that when parts 
of the same tumor showed both t>pcs of tis 
sue the coarser was the older But one tumor 
Composed entirely of finclj fibrillar and 
myxoid stroma, is known to have existed for 
1 8 > ears, one with finel> fibrillar stroma highl> 
fibroblastic in spots, had existed for 5 jears, 
one coarsel) fibrillar, but fibroblastic in spots, 
was on!) i8 months old, while another 
coarsely fibrillar in some parts and finely 
fibnllar in others, had existed lor 6 >ears 
Other lactors than age therefore probabl) 
play a part m the modification of the histo 
logical structure of these tumors, so that one 
may not predict from the age what its histo 
logical structure will be, nor by a histological 
examination of the tumor tell its age 
b Penductal m>xoma Many of the tu- 
mors described under the name of penductal 
m) xoma pro\ ed upon more careful examina- 
tion to be a dematous and not myxomatous 
The cedema did not, as a rule, affect the entire 
tumor It chiefly occurred in the intracanalicu- 


lar vanetj, presenting itself for the most part 
m the intrican ilicuhr poljpoid excrescences 

It was not always simple cedema, but was 
frcqucntlj attended with the presence of a 
certain amount of mucus, so that it seems 
justifiable to call it mv xadema As a certain 
quanlil) of mucus was found in the interstices 
of the stroma of the health} breast in 75 per 
cent of those organs cvimincd, it is in no wa> 
remarkable that it should be found in tumors 
of the organ 

But in a few of the tumors, true mucous 
tissue was present — that is, tissue character- 
i7cd l>> the presence of the “star like rclicu 
lum “ It did not occur in anv tumor with 
a pre operative duration of less than 1 }ear, 
and the average age of those showing it was 
3} cars 

c Pcnductil sarcoma This vanetv is 
characterized b} a stroma so cellular or fibro 
bhstic as sometimes to seem to be composed 
of cells on!> In man} cases the short «pmdlc 
cells arc not to be diflcrcnliated from those of 
sarcoma, hence the name penductal sarcoma 
But not all of the tumors are cquall} cellular 
throughout, man} arc hghK cellular in cct- 
tam areas onlv, the remainder being of the 
usual fibrillar appearance 

It seems to be prclt} well understood that 
such supposcdl} penductal fibromata as later 
show themselves to be malignant, do so 
through sarcomatous behavior and not 
through carcinomatous change What then 
ma} be the relation of excLSsivel} cellular 
stroma to sarcoma-' If parts of the tumor are 
cxcessivcl} cellular may it not indicate only 
that those parts were growing more rapidly 
than the remainder? Does eveessuel} cellu 
lar structure throughout indicate simpl} that 
the whole tumor was growing rapidl} ? 

Tumors supposed to be penductal fibro- 
mata have been known to grow very slowl} 
for >ears, then to begin a much more rapid 
growth, and to show upon microscopic exam- 
ination an excessiv ely cellular stroma thought 
to be indicative of sarcoma — indigenous sar- 
coma of the breast Were they really ong- 
inall} penductal fibromata, or were the} sar~ 
comala from the beginning^ The stroma of 
one small tumor of the present senes w is 
entirdy made up of small spindle cells, and 
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«as called sarcoma although it contained the 
usual parenchyma distnbuted according to 
the plan here called mtercanalicular Unfor 
tunatel> the postoperaln e history of the case 
could not be traced All that is known is that 
the patient ne\er returned to the hospital for 
additional treatment or advice 
As a matter of fact not one of the patients, 
with excessi\cl> cellular tumors cdlular 
throughout or onl> in parts is known to have 
returned because of tumor recurrence or other 
manifestations of malignancy 
One interesting ca‘-e was successfully fol 
lowed It was a tumor in the breast of a girl 
17 years old, where it had been for vears, 
growing very slowly until shortly before re 
moval when it had begun to grow rapidly 
It had a very cellular stroma, and was re 
ported upon by the pathologist as a spindle 
cell sarcoma or to use his own words, as 
an ' adenofibroma that had undergone sar 
comatous degeneration The patient is living 
and well, four years after its removal, there 
having been no recurrence of the tumor 
It seems scarcely justitublc to regard pen 
ductal fibroma penductal myxoma and 
penductal sarcoma as other than venations 
of the same thing 

Most wnters make mention of the intra 
canalicular and pcncanalicular but scarcely 
any of the wUrcanahcular penductal fibro 
mata It w as in his Textbook of Pathology pub 
lished in 1904 that the wTiler first pointed out 
the existence of the last mentioned type, and 
showed Its structure by means of a diagram 
Turther attention was directed to it in his 
Surgical Pathology and the same diagrams 
published m 19 4 Its importance will per 
haps best be evidenced by the following histo 
logical tabulation of the 105 tumors 

Cue 

IntracanalicuIarp^nducUlfibromaU (6ope c t) 6j 

Intercanalicular penductal fibromata (30 per c 0 M 

Combined intra and mtercanalicular penductal 
fibromata x 

Pencanalicular penductal fibromata o 

Intra and pcncanalicular penductal fibromata a 

Kondesenpt 1 e not for some reason classifiable 8 

Tu-nors modified by acknowledged or suspected 
pregnancy 6 

Tumors modified by lactation 4 

loS 


It was usually easy to recogmze the lac 
tating tumors, both by the hypertrophy of 
their parenchyma, and by the presence of 
secretion in their ducts and acini In one 
tumor, removed just before lactation began 
on account of rapid increase m size and the 
fear that it was malignant, the whole tissue 
was glandular and acinar, in another removed 
after lactation had begun the ducts were 
greatly distended wuth a thick yellow cream 

Arguingfrom such cases it seemed as though 
the tumor tissue ought to show changes char 
actcn>tic of pregnancy If the lactating tu 
mors just mentioned showed lactation hyper 
trophy at its height, tumors removed dunng 
pregnancy ought to show the beginning and 
progress of the mammary hypertrophy ac 
cording to the duration of pregnancy It may 
do so but the number of cases with accurate 
data upon the existence of pregnancy n ere too 
small to enable a conclusion to be reached 
and there were a few contradictory evidences 

Remembenng that enlargement and sensi 
tiveness of the mammary glands is one of the 
first signs of pregnancy w e thought it possible 
that sensitiveness of the tumors might throw 
some light upon the problem but a review 0' 
the case histones showed practically umfom. 
absence of tenderness It was also thought 
that the age of the tumor might be indicative 
of the physiological stale of the patient, but 
no connection betw een the tw 0 could be made 
out 

So It became necessary to be content with 
the observation that although certain Jus 
lological appearances quite regularly accom 
pamed pregnancy they in themselves were 
no satisfactory evidence for or against its 
existence 

Mammary glands respond to a variety of 
growth stimuli One occurs a few days after 
birth and manifests itself in the infantile 
secretion known as “witch s milk’ , another 
shows itself at puberty and causes the breast 
to grow to Its adult proportions though some 
limes It does not stop there, but continues 
until a massiv e size ev en as great as a weigh 
of 60 pounds IS reached 

The next stimuli result from pregnancy, 
when great parenchymatous activity snow 
itsdf in the preparation of lactation, ana 
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here, agiin, instead of de\ eloping to the 
appropnatc si/e for the performance of the 
function that is about to be e\crciscd, the 
breast ma\ groi\ to massive as well as useless 
proportions But m addition to these well 
recognized stimuli, some cases seem to respond 
to unusual influences, as when the breast 
secretes at each catamenial period, or when 
milk appears in the virgin breast as the result 
of letting an infant suck at the nipples, or 
because of digital manipulation of the breast 
Local glandular hvpertrophj ma) also occur 
because of the presence of tumors or other 
pathological lesions m the neighborhood of the 
tissue so disturbed 

The tissue of the pcnduclal fibromata seems 
to be susceptible to the same stimuli 
It ma> be because of the growth stimulus 
at pubert> that so raan> of the tumors arc 
referred to about that lime, as tlit penod of 
their first discover) It ma) be because of 
frequent manipulation that some of them 
grow more rapidl) than others Fregnanc) is 
accompanied b) a great impetus to growth, 
and many tumors have been removed during 
Its course because, though long know n to Inv c 
been present the) suddenly began to grow 
Several of the most interesting tumors in 
the present senes were removed at the be 
ginning of lactation because the) grew to 
many times their original size in a da) or two, 
evidently because thc) had begun to hetate, 
with no way of getting rid of thc secretion that 
was distending their ducts 

Several authors, among them Ribbcrt, arc 
quite emphatic in stating that periductal 
fibromata do not secrete when lactation is in 
progress The) frequently do not, but they 
may do so and excessiv cl) All tumors do not 
equally receive thc growth and secretory stim 
uli Patients may pass through pregnancy 
and lactation with no change in small tumors 
in their breasts Even when there are several 
tumors in the same breast, they may react 
differently, as is shown by the following case 
history 

Mrs r , aged 28 years white married hadone 
young child and miscarried in July In August of 
the same year she consulted her physician because a 
small tumor that had been present in her breast for 
a number of years had become larger and tender 


I atcr a surgeon was consulted, and she was advised 
that she might have a malignant tumor, and that 
the breast had better be removed She iccordmgK 
went to a prominent hospital, and on October 38 of 
the same year 3 months after thc miscarriage, thc 
breast was amputated She made an uneventful 
recovery and 6 vears later died of peritonitis follow 
ini, appendicitis, having refused operation There 
had been no return of the tumor, nor had vhchad 
any further trouble with thc breast 

When the breast was examined in thc labo- 
ratory of thc ho«pital. It was found to contain 
3 separate tumors, i about 3, 1 about iK. 

1 about I centimeter in diameter 1 he smallest 
appcarcil to be much the same, but tlic largest 
was quite difTcrcnt in gross appearance Upon 
microscopic examination thc foUowang histo 
logical structure was found 

1 The smallest tumor was a combination 
of intracanahcular and intcrcanahcular pen 
ductal fibroma In thc intracanahcular por 
tions a few of thc rounded poUpoid eminences 
were distinct and tyTucal, m other parts thc 
parenchyma was hypertrophied to a consider- 
able extent 

2 Ihc next larger tumor contained no 
mtracanalicular eminences at all, but con 
sistcd of a scanty stroma, m which theparen 
chyma v incd One half contained numerous 
ducts distended with what resembled colos 
trum corpu'^clcs, thc other contained so many 
and such closely packed ductules as to recall 
the “simple adenomata ” Some of them were 
mis^^hapcn and crowded and had thc epuhehal 
cel!:, so irregularly distributed that thc pathol- 
ogist suspected epithelial invasion, and feared 
“malignant disease " 

3 1 ht largest tumor was alveolar or race- 
mose Its parenchyma so hypertrophied as to 
consist chiefly of acini, and so actively secret- 
ing that, there being no outlets for thc escape 
of the fluid, it was distending the ducts into 
cystic spaces, one very large cyst being filled 
With yellow creamy contents 

Thc different appearances presented by 
these tumors are interpreted as depending 
upon thc differing degrees in which their tis 
sues had responded to the growth stimuli, and 
partiapated in the lactation hypertrophy of 
the breast during the pregnancy that had 
terminated in the rmscarnage 3 months 
previously 
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TitP NON TUifOR OROtrP — FfCRO ADESOifATA 
Among the 289 cases studied there were 147 
of the lesions dedared not to he tumors Of 94 
patients the ages of whom were known, the 
a^erage age nas37 7 vears or nearly 10 years 
greater than the average age of the tumor 
cases 

The histological exiimnation of the tissues 
removed from the breasts of these women 
show ed nothing corresponding wth the histol 
ogv of an> recogm/ed tumor but alwajs lis 
sue in full correspondence with the structure 
of the breast jt«elf Not only was that true 
but the appearances in each cise were m full 
correspondence with the age and ph>siological 
requirements for the individual concerned, so 
far as data upon such matters ^^cre aiailable 
That IS to siv the tissues remQ\ cd from young 
patients showed the fibrillar inatn< and nidi 
mentarv lobules of j outh tho«e from multip 
irsB pa t middle hie the evodencesof wivolu 
tion 'tnd abnormal ln^olutIon seen ordinarily 
m the breasts of women of that age and condi 
tion those from pregnant and parturient 
women the lactation h>pcrtroph> expected 
There was no doubt about the tis ues being 
maramarv gland tissue the interest )a> »n the 
faa that thev had been removed as tumors 
regarded as such when grosslj exammed after 
operation and the diagnosis of tumor con 
hrjned microscopicalls 
The clinical vnaljsis of these casts showed 
the following Of 83 patients with fairly defi 
nite clinical histones every one was found to 
hav e presented herself to the surgeon because 
of the presence of a ' lump ’ m the breast In 
12 cases It was said to have ‘ become tender 
or to ' cause trouble •’ to ' get sore ” or to be 
‘ tender ” In 2 cases the pam is “said to have 
coincided in time with the appearance of the 
menses In ii cases the lumps were 'pain 
less,” insensitive or gave “no trouble ' 
In 5 cases the appearance of the lumps was 
attributed to antecedent traumatism In 5 
cases there had been prev lous operations for 
the removal of similar Jumps 
The resident phvsiaans in the various hos 
pitals described the lesions as ' hard,” 
"firm ” “movable,” ‘ freely movable ' fibro 
fatty,” and ‘ fibrocjstic ’ 

In size the lesions were said to compare 


with a. goobc egg, a grape fruit, an orange a 
small orange, an apple, a hen’s egg, a lemon, a 
lune, a plum, a w alnut a hickory nut, a pecan 
a pigeon’s egg, a marble, and a hazel nut The 
size recorded by the first examiner did not 
alwajs tall> with that recorded by the later 
operator In sev etal cases the resident phj 91 
Clan wrote that the breast of the patient con 
tamed ' a small hard tumor' though the 
writer of the later notes added that a “large 
soft one” had been removed 
iUthough in nearly ever> case the first 
examiner noted that the lump w as movable or 
freely movable the surgeon rarely attributed 
that condition to ' encapsulation ” In only 6 
out of 147 cases did the surgeon state that the 
tumor was encapsulated, and m onlj (no 
others did he say ' well circumscribed " In 
fact the descnptions given by the surgeons are 
interesting and are as follows ^nodufar 
mass ’ in 2 cases “cysts’ in 7 cases, “c)stjc ' 
m 8 cases fibrocystic” in 2 cases, "fibro 
cystic tumors in 6 cases, “fibro adenomata" 
m 3 ca^, fibro cystadenomata ’ m 7 cases 
chrome ^slic mastitis’ m cases, and 10 35 
cases It IS stated that cysts large or smtl) 
were present m the remov ed ti sue 
It was hoped that the description of the 
operation might giv e some clue to the rea«on 
for regarding the remov ed tissue as from or a 
a tumor but only vagueness was found n i 
case the tissue was said to have been “era 
cleated’ , m i it was ‘ enucleated with «D5 
sors' , in IS it was “dissected out' , in 25 it 
Was “etn ed , in 4 it was “shelled out in 
i8 It was “removed’ , and m zt was “cut 
away 

The average pre operative duration of these 
lesions was i year, 9 months, i week, and 3 
days the extremes being r8 > ears on the o" 
hand, and 3 days on the other Lesions v'a^ 
ing bctw'een such ettremea can scarcely be the 
same , 

One would suppose that the more leisureij 
examination of the tissue after their amvaUt 
the laboratory ought to straighten out errors 
resulting from a hasty glance bv the surgeon 
at the moment of operation butunfortunateb 
it rather seemed to add to the confusion for 
as has already been pointed out, these bssufe 
tccavcd no less than 33 different name, 
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most popuhr of which were 'idenofibroma 
which was applied to 52, and fibre adenoma, 
which w as applied to 17 In one large hospital 
sections of normal breast tissue received 0 
difiercnt designations, though tho> looked 
almost e\actl> alike How could such *1 cir 
cumstance ha\c arisen^ 

Tissues from the clinic usuall> reach the 
1 iboratorj accompanied b> some kind of 
blank form bearing some kind of general or 
special information, \ arjang in usefulness and 
thoroughness in different hospitals, but un 
fortunately, usually woefully lacking m tbc 
information that the pathologist should ha\e 
in order that his talents and experience be 
afforded full opportunity for accurate dngno 
sis and prognosis 

The identification blank may stale that the 
speamen is a tumor, or a piece of a tumor re 
mox ed from the breast 1 his results m a false 
start IVhether the pathologist sees what 
appears to be tumor tissue or not, it is said to 
be such and he may feel no discretion in the 
matter He therefore proceeds wath the study 
of the tissue from the wrong standpoint, and 
begins the estabbshment of a xaaous arclc 
for haxang accepted the tissue as part of a 
tumor, he must find for it some appropriate 
name and, for example, dcadcs upon ‘ tibro 
adenoma " The surgeon, supposing that the 
pathologist knows, may be surprised to learn 
that he has remoxed a tumor, where only a 
cyst, for example, was supposed to have been 
recalls the chief gross features of the tissue, 
and when he sees it again, may not only call it 
a tumor, but give it the same name, with 
which It now reaches the laboratory, to be 
confirmed Thus each supports and confirms 
as well as deceives the other until a taat 
understanding arises that certain appearances 
shall be called by certain names, whether 
saentifically appropriate or not But the con 
fusion becomes w orst w hen the sy stem of false 
nomenclature reaches the extreme, as, for 
instance, when a breast remoxed because of 
suspected caranoma, but m xvhich no tumor 
could be found, was ri potted as “fibre 
adenoma,” or when a small fragment of breast 
tissue adjacent to a cyst was called by the 
same name, although no tumor was suspected 
by the surgeon or found by the pathologist 


The reality of the situation cannot be better 
shown than by the finding of these 147 tissues 
all called tumors, not one of w Inch w as really a 
tumor and by the acknowledgment of the 
pathologists m whose collections they were 
found that they were not tumors but onl> 
breast tissue I hey arc conxinccd of the 
error but how long will it take to disabuse 
the minds of the surgeons of the misinform! 
tion thex hixc rtccixcd and satisfactonl> 
explain the matter to them-’ 

When tlic cases were discussed with the 
rcspcctix e p ilhologists of the x anous hospitals 
\n xshich the tissues were unearthed, in not a 
single case was the onginal diagnosis of tumor 
maintained ifter the obxious mistake had 
been pointed out 

But if the ‘ lumps ’ were not tumors how is 
theirchmcal tumor like quality to be accounted 
for-' What were they > 

It may not be possible to answer these 
questions satisfactorily because of the num 
her of conditions tint may occasion the occur 
rcncc of ‘ lumps ” In the first place it must be 
Tccallcd that m ^5 of the cases the presence of 
some kind of cysts is recorded Thex arc in 
thcmsclxes ‘ lumps,” but as thex take up 
space It the expense of the mammary tissue 
proper, which is compressed and condensed 
by their presence, they suggest that other con- 
densations may bnng about similar indura- 
tions Tor example A >oung woman ap- 
peared with a “lump” in her breast It was 
about a y ear since it had been discox ered, and 
It seemed to be w ell arcumsenbed, firm pain 
less, mscnsitixe and frcelx mox able Under 
local anxsthesia the surgeon cut down upon 
it, and found a circumscribed and apparently 
encapsulated nodule that he remox cd with the 
greatest ease He unhesitalinglx made a 
diagnosis of “fibre adenoma,” which was con 
firmed by microscopic examination at the hos 
pital laboratory Later how ex cr, when other 
sections xx ere prepared an area of tuberculous 
disease was found to be situated at the center 
of the nodule, and the diagnosis was very 
properly corrected to “tuberculosis" of the 
breast 

That this lesion was first called “fibro- 
adenoma” should not be ox erlooked Eighteen 
out of 27 tissues from two hospitals, called by 
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that name «cre non tumors and on1> 6 were 
tumors — penductal fibromata It is excellent 
e\adence of the abuse of the name, for if fibre 
adenoma means penductal fibroma in 6 eases 
and nothing in 27 cases, it has no meaning at 
all and should be abandoned 

1 he other ‘ lumps ' ma> not all be ex 
plained their causes were doubtlcas numerous 
ind multifarious One of 10 years duration 
maj ha\e been entirelj flilTcrcnt from another 
known to ha\c existed for only a few da\s or 
weeks an inscnsiti\c lesion maj ha\e had 1 
dilTcrcnt explanation from another that was 
spn«iti\e or occasionallj painful Present 
mabilitj to account for them indicates only 
how necessary it is for more careful studies of 
the breast lesions to be made and how impor 
lant It IS for the explor ition of the breast itself 
to be complete 

THE INDCTCI MtNVTE TROUP 

The patients from whom the tissues thus 
dcnomin itcd were removed were women 
varjingin age from •»o to 50 years the average 
being years Some were married some 
single Hotting of the agts of 17 cases for 
which data was available gave no curve of 
age ineidenee I he cases distributed them 
selves in smill numbers throughout the whole 
period of sexual life though none were very 
young 

If It had been possible to identify these 
tissues the group would not have been 
created some may have been tumors some 
probably were not It was supposed that tlic 
lesions bote some relation to the evolutional 
ind involutional changes through which the 
mammary tissue passes m the course of its 
physiological activatics Histological appear 
iinccs resembling these lesions were observed 
m some supposedly normal breasts and called 
fibromatoid involution 

But as the conditions were not identified 
they must at present reman unknown 
lortunatelj they in no manner influence the 
main facts and conclusions resulting from this 
research 


COVCLUSIONS 

1 Two hundred and eighty nine cases 
supposed to be benign fibre epithelial tumors 
of the female breast, were studied clinically 
and pathologically for the purpose of har 
momzing and simplifying the nomenclature 

2 One hundred and five of them described 
under no less than thirty three difiereni 
names were found to be penductal fibromata 

i One hundred and forty seven described 
under much the same names showed no 
histological indication of being tumors or in 
any wiy related to them but were simply 
mammary ^.hncl tissue either normal or m 
some condition of involution 

4 A system of nomenclature that permits 
tumors and non tumors to be given the same 
names is too faulty to be continued 

5 As all of the tumors resolved themselves 
into varieties of a single well characterized 
genus It would be well to call them all by the 
same name and that recommended as most 
appropriate is Warrens choice penductal 
fibroma 

6 In all but n cases there w as no difficulty 
m separating the tumors from the non tumors 

7 The research having been conducted 
upon material collected from five large first 
chss hospitals where it had been studied by 
many dilTerent pathologists may be regarded 
as fairly representative of pathological tissue 
work as commonly conducted in hospital 

8 The mistake of calling non tumor tis 
sues by names belonging to tumors may have 
been the result of overzealousness on the part 
of the pathologists to co operate amicably 
with the surgeons 

9 There are anatomical and physiological 
mammary disturbances of the breast thatma;^ 
occasion lumps that have no relation to 
tumors and the surgeons should be so in 
fonned and not led to believe that they have 
removed tumors when none existed 

10 Pathology must remain confused both 
HI theory and application unless its tcmunol 
ogy be so relicv cd of ambiguity as to be easily 
understood 
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CHRONIC MININGEAL (POS'l-TRAUMA'IIC) HIADACHE AND ITS 
SPECIFIC TREATMENT BY LUMBAR AIR INSUEFL \TION. 
ENCEPHALOGRAPHY ' 

B\ WILDPH ir\nrLD MD Nlw \oxlk 

From iheSafRieal Clinic oIPnrft'SOT Alien O Wbipple TreJ yiemn Hojr'tal 


P AriLNlS compl lining of post trau 
TOiUc hcachchc and tUzFincss have 
been rather unwelcome patrons of most 
clinics lhe> ha\e often recci\e<l fmanaal 
compensation ind arc Imng in hopes of a 
further SLttlemcnt These facts, together 
\nth the absence of abnormal physical signs 
ma> lead to an unmerited diagnosis of 
traumatic neurosis 

It stems obaaous that man> of these 
patients suffer from a \cr\ real though poorK 
understood complaint and until a method of 
treatment was stumbled upon wc had been m 
the habit indispcnsars practice of separating 
out the patients whose complaints were un 
questionably real, under the diagnosis of 
meningeal headache 

The first of these ciscs was treated m 1922 
and although the cure was a complete one, 
the full significance of the result was not at 
that time u alizcd, possibl) because the 
procedure was undertaken from a dngnostic 
and not a therapeutic point of s lew 
As the result of my failure to interpret this 
first case correctly, no further attempt was 
made to rchese these sufierers of Iheir head 
ache until 4 years later At about that lime I 
discussed the matter wath Dr R Warlcnburg, 
who stated that he also had seen patients wath 
headache rehe\ ed in the course of encephalo 
graphic studies 

Shortly after this conaersation I saw the 
patient reported as Case 2 He was suffenng 
from such excruciating headache that in 
March, 1927, lumbar air insufflation was 
undertaken in a frankly experimental effort 
to gue film reliet 

Case i A L Post traumatic headache of 6 
weeks duration 

Four weeks before ddmission to the hospital the 
patient, a boy of 43^ years, fell from a second story 
nre escape and received contusions of the occipital 
region He was drowsy for 3 days After the 
accident he had continuous frontal headaches and 

‘Rtid tht blMlica.tSocMW Ibi 


was irntablt for 1 few dais before admission the 
headache had liLComc aery scacrc anti there was 
\omiting 

\ linear fracture of the occipitoparietal region 
without depression was found by roentgenogram 
1 taminaiion was otherwise negative 

tnsuflltiiion (Spinal fluid clear 6 cells 
negative globulin, pressure with patient horizontal 
200 mdhmelcrs of water ) hy lumbar puncture 
about 50 cubic centimeters of spinal fluid was with 
drawn and replaced bv 4"* cubic centimeters of air 
the removal and replacement bcin^ made allcrnatclv 
in S cubic centimeter amounts Roentgenograms 
(pneumograms) taken at once showed a considerable 
collection of air over the nghl frontal pole of 
the cerebral hemisphere m what seemed to be a 
circumscribed c\sl There were also 0 few bubbles 
in the intcrgv ral sulci On the follow mg dav the air 
was all in this location with none left in the sulci 
(I It, i) There sccmcti to be atrophv of the under 
Iving lobe as indicated by the thickness of the air 
collection Whether this c\si was m the subdural or 
the subarachnoid space, it is difTicull to determine 
with certainty 

Result for a few days he hail aome headache 
After that time he w as cntirelv free from it and there 
has been no recurrence in the 5 vears which have 
elapsed since the insufflation 

Case 2 1 G Post traumatic headache and 
dizziness of 18 months’ duration 

In January, 1927, the patient an automobile 
mechanic of 4'* ytars, came to the bresbytenan 
Hospital Dispensary, with the following storv 
Eighteen months prevtouslv, he had been struck by 
an automobile and taken unconscious to the Harlem 
Hospital where they made a diagnosis of fracture of 
the skull m the right temporoparietal region His 
spinal fluid was found at that time to contain much 
blood, and the Harlem Hospital records show that 
he complained of diffuse headache most intense m 
the tight occipital region during his 3 weeks of 
hospitalization From that time on he suffered from 
headache for 18 months and went about in de^pera 
tion from one chnic to another seeking help 

Careful questioning brought out the following 
features of his complaint The pain ivas situated 
over the right eye and forehead It seemed to be a 
pressure behind the ev e and in addition there came 
sharp stabbing pam about every 5 minutes or at 
any time when he stooped over This stabbing 
sTOsaUon would move quickly to the opposite side 
and then disappear At night he sought relief bv 
lying prone and resting his head on his left brow 

ContW^F<cvfYorV Oclrtjer 2^ 1927 
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that name were non tumors and onij 6 were 
tumors — periductal fibromata It js CTcellent 
evidence of the abuse of the name for if fibre 
adenoma means periductal fibroma in 6 cases 
and nothing in 27 cases it has no meaning at 
all and should be abandoned 

The other lumps miy not all be ex 
plained their causes w ere doubtless numerous 
and multifanous One of 10 \eirs duration 
maj have been cntirelv different from another 
known to have existed for onlj a few da>s or 
weeks an insensitive lesion may have had a 
different explanation from another that was 
sensitive or occasionalh painful Present 
inability to account for them indicates only 
how necessary it is for more careful studies of 
the breast lesions to be made and how impor 
tant It is for the exploration of the breast ilstif 
to be complete 

THE INDETERMINATE GROUP 

The patients from whom the tissues thus 
denominated were removed were women 
varyingin age from rotosoyears theaverage 
being jr years Some were marned some 
single Plotting of the ages of 17 cases for 
which data was available gave no curve of 
age inadence The cases distnbuted them 
selves in small numbers throughout the whole 
penod of sexual life though none were very 
young 

If it had been possible to identi/v these 
tissues the group would not have been 
created some may have been tumors some 
probably were not It was supposed that the 
lesions bore some relation to the evolutional 
and involutional changes through which the 
mammary tissue passes in the course of its 
physiological actmtics Histological appear 
ances resembling these lesions were observed 
in some supposedly normal breasts and called 
‘ fibromatoid involution 

But as the conditions were not identified 
they must at present remain unknown 
Fortunately they in no manner influence the 
mam facts and conclusions resulting from this 
research 


CONCLUSIONS 

1 Two hundred and eighty nine cases 
supposed to be bemgn fibro epithelial tumors 
of the female breast were studied clinically 
and pathologically , for the purpose of har 
momaing and simplifying the nomenclature 

2 Onehundredandfiveofthem desenbed 
under no less than thirty three different 
names were found to be periductal fibromata 

3 One hundred and forty seven desenbed 
under much the same names showed no 
histological indication of being tumors or in 
any way related to them but were simply 
mammary gland tissue cither normal or in 
some condition of involution 

4 A system of nomenclature that permits 
tumors and non tumors to be given the same 
names is too faulty to be continued 

5 As all of the tumors resolved themselves 
into vaneties of a single well charactenzed 
genus It would be well to call them all by the 
same name and that recommended as most 
appropnatc is Warrens choice periductal 
fibroma 

6 In all but 37 cases there was no difficulty 
m separating the tumors from the non tumors 

7 The research having been conducted 
upon material collected from five large first 
class hospitals where it had been studied by 
many different pathologists may be regarded 
as fairly representative of pathological tissue 
work as LommonJ) conducted in hospital® 

8 The mistake of calling non tumor tis 
sues by names belonging to tumors may have 
been the result of ov erzealousness on the part 
of the pathologists to co operate amicably 
with the surgeons 

9 There arc anatomical and physiological 
mammary disturbances of the breast that mav 
occasion lumps that have no relation to 
tumors and the surgeons should be so in 
formed and not led to believe that they have 
removed tumors when none existed 

10 Pathology must remain confused both 
in theory and application unless its termmol 
ogy be so reliev ed of ambiguity as to be easily 
understood 
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Hs 3 Case i Brow up 14 hours after insufflation air 
in c)st 


cortex or increased complexiti of the subarachnoul 
channels for some other reason Plates taken on the 
following dav showed that the air outlining the sulci 
had disappeared, but there was a collection of air 
over the lateral aspect of the right frontal region 
with scattered bubbles about it Phis collection rc 
mained here even m the plates taken with brow 
uppermost (Fig 3), showing that it was held in a 
cavitj or partial c>st of some sort There was no 
e\ idcnce of this c> st in the plates taken immciliatcl> 
after the insufflation and one wonders if it had not 
been opened up by the excursions of air which must 
have accompanied movements of his head during the 
first 24 hours 

Result Following the air injection he had a bad 
headache which was described as a feeling of pres 
sure This lasted an hour and a half After this the 
headache disappeared and the following morning he 
felt much better and stated that he was able to sleep 
on his back instead of with face down for the first 
time m many months During the following few 
days his headache disappeared altogether, both the 
dull ache in the tight forehead and the sharp shoot 
mg pains Moreover there was no more \ertigo and 
no nausea 



! ig 4 Civ; 3 Ufl frontal hciilache Brnw up air m 
frontal subarachnoid «paccs and a little in icnlricle 

He went m search of work at once and when seen 
3 months after operation he was doing hcaw work 
is a porter his cjcsight not permitting him to take 
up his former duties as mechanic \t present, 0 
months after the air injection, there has been no 
return of his headache \ ertigo has returned how 
c\cr and is experienced pirticularl} during long 
walks Also, when he leans o\cr forciblj to either 
side so that his head is earned rapulh to that side, 
be sometimes hears a curious sound, like rushing 
water as though one stood ‘ at the foot of a water 
fall The amount of iir injected was small in this 
ca c and e\en though the headaches have not re 
turned it is probable that a second insufflation will 
be undertaken shortly 

Casf 3 J W Post traumatic headache and 
dizziness of 6 months duration 
The patient was a stone mason of 34 years Six 
months before admission to the hospital, a scaffold 
ing fell and struck him on the top of the head He 
was unconscious z or 3 minutes On the following 
day he returned to work and continued at it for 3 
weeks But during this time he had almost con 
tinuous headache which grew progressively worse 
until he was forced to give up work 
About 4 days after the accident he began to be 
dizzy especially on rising from bed m the morning 
This vertigo would come upon him, occasionally, at 
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n- r*'*’ 3 Birn-Bp 4<b«jrtafUrin.uSai»n «ir 
[robaU is ubduni apac? aI-« is asi«n<r lwm$ 
estncle 

otier time* *o that he naa airaid (9 mount tho 
caSoldings where he was in the habit of working 
far above the pavements of New ork 

The headache was duU in character and present 
in both frontal regions. It came on immediatel) 
after getting out of bed in the morning and dis 
appeared about 1 1 or i r o clock to return for an hour 
in the bte afternoon It was made wor«e bv cough 
ing or blowing his no^ On several occasions blow 
mg the nose produced clots of blood and once Ibis 
was followed bv a profuse discharge of clear find 
lie was followed carefuUv and after several 
monVlis had elapsed the headache seemed to lateral 
uc to the left frontal region and was described as a 
hsEnmenag \fler 6 monibs of this the headache 
had decreas^ somewhat and he tried torelunj to 
wort for 3 weeks He found, however that vertigo 
made turn fear a fall and that whenever he eierted 
hiin-<U a& m lifting be crpenenced a ver) «evere 
p..ia tn his head Jfe comphjned aUo of incteaUBS 
deaine«s 

Phjsical examination was essenliallj negative 
except for reduction in hearing and evadence of 
earlier oiitis media 

Lumbar tnsufaUon The spmal fluid was dear 
honrontal pressure IS® tnilhmeters of water Hitb 
the patient on hjs nght side and the table tit^ied as 


usual cubic centimeters of fluid were removed in 
s cubic centimeter amounts and replaced with Sj 
cubic centimeters of air, keeping the fluid pressure 
about tbe“samc throughout The left frontal region 
of the head was upperroo t throughout the procedure 
During jlhe Jn;eftJon the patient complsined of 
«ev<re psin at hrst frontal and later in the neck 

The pneumograms first taken showed the well 
filled imergvral spaces over the left hemisphere to 
be quite normal in appearance fFig 4) ffowever 
the usual o«allations of the head designed to cau-e 
the air to pjs to other portions of the subarachnoid 
pjcc had that result to a hmited extent onI\ Some 
of the air seemed to escape into the subdural pace 
as It outlined the falx and appeared as a compact 
bubble over the right hemisphere 

Plates taken after 48 hours showed no more 
intergvTal air but a large bubble alwavs present 
between brain and lull at its uppermost point 
(Fig 5) There seemed to be some atrophv of at 
Jea t oae of the frontal poles as the an when it 
collected over this pole was of coruidcraWe thick 
ness It 1$ diflicult to be quite certain but this air 
seemed to he in the ubdural pace rather than la a 
subarachnoid cv st 

Restdi He complained of headache for several 
da)s after insufflation particular! when he moved 
hts bead Oa the ninth da> however he was dis 
charged eniirelv free from both headache and dun 
ness Su weeks later be returned to sav that he was 
still free from headache and that he was working on 
(he fourteenth floor now where he could look 
directlv down at the sidewalk beneath him Even 
under the<e conditions be had felt no return oi the 


vertigo 

Casz 4 a C Post trauiDatif headache and 
dizzmesxif 2 months duration 

ThepalieHl agejojears was the wife of a doctor 
and had lormerlv been a trained nurve She waV 
referred bv Dr IlalCer I hilhps of Englewood 
Two months before admis ion to the ho pital she 
had been in an automobile acadent receiving 
abrasions of the face There was probablv no v.,- 
coo-aousness but from this Ume she complained of 
headache alw aj s localized m the left frontal reg'O^ 
For the first 2 weeks which were pent in bed 
she was dizzv on raising her head from the pillow 
After this vertigo was felt onlv occasionallv and for 
no apparent reason This tbd not cause her I® 
stagger but she usuallv sat down until it passed She 
occa loballv expenenced 3 feeling of being dared 
and far awaj even while sitting quiet as for 
ezainpie at a game of cards • 

The headache was desenbed as poundjns an^ 
hie# weight It always was located in the 
frontal region Occasion2U> she felt a sharp s 
biog pain of ven hort duration in the top 01 tj 
bead The headache though constant was maaf 
worse h) stiTOping or fatigue and became regular ) 

more intense ID the late afternoon 

Lumbar insulation (The spmal f-i 4 was 
horizontal pressure 180 miUimelers of water 3 ce 
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normal globubn, total protein 33 milligrams per 100 
cubic centimeters ) 

In s cubic centimeter amounts 70 cubic ccnti 
meters of spinal fluid \\erc replaced b> an equal 
amount of air There was renewed pain in the left 
frontal region with each injection of air, the patient 
being on her right side with head raised During 
head oscillation this pain was felt m the right frontal 
region as well 

The pneuraograms showed some widening of the 
subarachnoid fissures o\ er the frontal lobes of both 
sides espcciallj the left, suggesting slight atrophy 
(Fig 6) Even the first daj there may have been 
some escape into the subdural space (Fig 7) But 2 
da>s after insufflation the inlcrgyral air had dis 
appeared and was definitely collected in the sub 
dural space being particularly easily seen over the 
frontal poles (compare Figs 8 and g) 

Result For 8 days following the insufflation the 
patient complained bitterly of pain which came on 
with each movement and was apt to be localized in 
the uppermost portion of the head On the ninth 
day the headache disappeared for the first tunc 
since the accident and has not returned up to the 
present a period of 5 months The vertigo likewise 
vanished completely, and she is in perfect health 
Cases M F Headache and dizziness of 8 years 
duration 

The patient was a woman of 65 years who had 
been m an automobile accident 8 years previously 
and received a fracture of the skull and of one femur 
The resultant unconsciousness lasted for 3 weeks 
after which she had difficulty wnth memory and 
some aphasia for several months There was a 
laceration in the left frontal region and frontal head 


ache and dizziness were 'cvcrc for 2 years after the 
accident At the end of that lime a lumbar puncture 
was done The headache became worse for 3 days 
and then almost disappeared The dizziness was 
not affected 

During the past 6 years since the puncture she 
has complained of gradually increasing sev ere neural 
gic pains in the frontal region usually on the left 
Ihis was associated with occasional dull frontal 
headaches which became almost continuous for 
several weeks before admission Dizziness had also 
come to bo almost constant and resulted m several 
falls 

The physical examination was negative except for 
paresis of left sixth cranial nerve 

Lumbar tnsiifflalton Lumbar puncture which was 
performed by Dr W Cone showed a pressure of 200 
millimeters of water The fluid contained n cells, 
had a faintly positiv e globulin and ncgaliv e \\ asser 
mann lest and normal amounts of sugar chlorides 
and protein With the patient on her right side and 
the head of table elevated, 80 cubic centimeters of 
spinal fluid was replaced by air in $ cubic centimeter 
amounts There immediately resulted severe pain 
m the left frontal region with some vomiting 

The pneumograms showed very irregular wide 
subarachnoid inlergvral sulci with a good deal of 
brain atrophy (Fig 10), most marked in the vicinity 
of the left fissure of Sylvius As the head was rotated 
into different positions and osallatcd in each position 
air bubbles remained caught in the arachnoid sulci 
(Fig xi) instead of passing freely to an uppermost 
position as is normally the case It could be seen in 
the last plates to be taken on the day of the insuffla 
tion (i e in those taken after much movement of the 
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ris Ca e 4 Rigbi lieofheadup \ir in subaracb 
noid and ubdunil pacM 

head) that much of the air had apparently escaped 
into the subdural space (Fiff u) Two da\s later 
all of the air seemed to be in the subdural space 

13) 

RcsuH The operation was immediateh followed 
b\ cessation of the vertigo The headache was in 
creased for a few days and then disappeared com 
pleteh Three months later there had been no 
recurrence of the sharp head pain At this lime the 
vertigo was still remarkably improved being ex 
penenced onlv on rising suddenly from a sitting 
position 

Case 6 P C Post traumatic headache and 
diaziness of 10 months duration 

The patient is a carpenter of 3 2 v ears referred bv 
Dr H Osserman Ten months before admission to 
the hospital he was struck, on the back of the head 
by a descending elevator He was unconscious for 5 
minutes Next day he had generalized headache 
most intense over the occipital region He remained 
in bed mos of the time for 5 weeks 

The headache continued steadily during the 10 
months before his admission although it grew some 
what less intense It was situated over the ocaput 
and radiated forward on the nght to the panelal 
repon It was dull in character There were never 
any sharp pains The ache was worse in stormy or 


hot weather Occasionally he had a day free from 
headache He was almost invariably awakened by 
the headache about i or 2 o dock in the morning and 
was then in the habit of getting up to seek relief in 
smoking He frequently could not get back to 
sleep at all after this 

Dunng the first few weeks he eipenenced what he 
characterized as lightness in the head each time 
he got up At these times he thought he u-ovild favnt 
The sensation lasted from 2 or 3 to 10 minutes 
Since that time the vertigo has most often come on 
when cistRg from his chair On one occasion he had 
a bad fall when such a sensation came over him as he 
stood at the head of the stairs He stated that when 
lightness of the head affected him while reading 
his vision was temporirilv blurred 
Spinal iiuujialinn (Spinal fluid clear 55 cells per 
cubic millimeter globulin negative ) 

Lumbar puncture was performed and 70 cubic 
centimeters of fluid replaced by an equal amount of 
air in 5 cubic centimeter amounts after the patient 
was placeil oa his left side oa a slanted table The 
patients head was rotated so that the brow was 
down in order to cause filling of the cisterna magna 
and cerebeUar atachnoid He complained of pain 
first in the thorax then in the back of the head and 
right ear After 30 cubic centimeters of air had 
been injected the head was rotated so that the brow 
was slightly above the occiput The pam then 
spread upward to the nght paneto occipital region 
following the movement ol the air Uhen the head 
was oscilbted for the purposes of loentgeciographv 
the pain left this region and was in general com 
plained of at the uppermost portion of the head 
Pneumograms show ed the subatachnoid space well 
filled and approximately normal m appearance The 
cisterna ma^a was w ell outlined and air had entered 
the ventricle in considerably larger amount than is 
usually the case doubtless due to rotating the face 
down at the beginning On the second day the air 
was present m almost exactly the same amount in 
the ventricles but had vanished from, the subarach 
noid spaces including the cisterna magna 

Result On the second day following the insuffia 
tion the patient remarked that he had slept through 
the night for the first time m 10 months The old 
headache disappeared but he continued to have 
headache which moved about for & days ''"ben he 
sat up the headache was at the top of his head 
After 8 days most of which he was kept in bed he 
was discharged on the ninth day free of headache and 
dizziness , 

Case 7 U M Post traumatic headache ana 


dizziness of z month s duration 
The patient a carpenter of 32 was struck in Jet 
mastoid region 1 month before admission He wa 
not unconsaous He continued at his trade 0 
a few days when he was advised to stop j v, 
auiet as possible About the second day headacne 
and dizziness began The headache was bifrontal 
from tbe start and felt like a dul pressure IM 
vertigo was apt to come on suddenly and last 0 y 
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tig 8 Case 4 Brow up showing air in ihe sul>anich 
noid spaces 


1 ig 0 Cisc 4 Brow up 24 hours attir in ufTlation air 
in «ulnlural ^pacc 


a few mmutCb OccasionalU he had the sensation of 
receiving a blow m the forehead Nsith a hammer 
The pain then seemed to spread back over his head 
subsiding gradually until the blow came suddenly 


again 

On examination he was found to ha\c decreased 
hearing in the left ear, while bone conduction was 
louder than air on that side There was fine nystag 
mus on gaze to the left Otherwise examination was 
negative 

Lumbar tnsufflalioit The pressure of spinal fluid 
when table was horizontal was 120 millimeter 
water cells 4, globulin negative ' With the patient 
on his left side his brow being rotated up and tabic 
mclmed 75 cubic centimeters of fluid was replaced 
with 70 cubic centimeters of air m 5 cubic ccnli 
meter amounts 

At the close no more spinal fluid could be removed 
He complained of generalized headache most severe 
in the frontal region There was profuse diaphoresis 
and he vomited while he w as on the table and several 
times during the head rotations for pneumography 
The pulse fell to co 


1 Lumbar puncture 4 days later showed a ] 
of water jSg red cell 6 lymphocytes anc 
m llimeter and faintly positive globulin 


Tessu eof isemiUurcten 
5 polymorphs per cubic 


Hcsult The patient continued to have headache 
after the insufflation It was difTcrcnt m tv pc and 
It moved about but it gradualli subsided He was 
kept most of the lime in bed for h days so that the 
air might continue to move over the hemispheres 
On the ninth day he vias discharged feeling like a 
new man ' and free from headache The vertigo 
which had come on two to three times a day before 
msuflldtion was not felt again afterward 

SUMMARY OF CASfS 

Se\en cases of posl-tnumatic headache and 
dizziness have been presented All of them 
have been relieved of their headaches com 
pletely although Ciscs 6 and 7 are too recent 

*In addition to its use m selected cases as a diacnostic ail tuml ar 
in uffiatioii has been undertaken by me for the pecific purpose of re 
lieving headache in only two additional cases notreporteu abuse One 
of th se gave symptoms similar to those of the post traumatic ca es 
but her headaches had followed a chronic mastoid infection and the 
relief allhouRb iraiknl was not complete The other case was that of 
an lul an who spoke such broken Fnglish that it was impos iHe to be 
certan wheUier or not his complaints fittc<l into the syndrome of 
meningeal headache He stated that his pain was improvM after t>e 
insuBUtion but complamed still of backache One could not be sure 
that bis improvement was not due to suggestion and the whole ca-e 
was so difficult of study that it is not included here 
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Jig 10 Cases ) roR(J) hcadicjic RigJil kU up 8 ycirs jianilm^ Sirmsub 
arachnoid space* hiding cyst formaton and cerebral atrophy 


(0 permil i conJusion as to the permanency 
of their rthef All nerc cnabletl to resume 
their normal actmtj h> daj jnd to sleep 
80undl> bj night 

0/ these 7 cases each complained of some 
tjpe of vertigo wth the exception of the little 
boy (Case i) who «as probably umble to pul 
the compUtnt into « ords being only 4 y cars of 
age Each of the 6 cases was relieved of his 
vertigo at once but m one patient (Ctsc 2) 
occasional \ ertigo has returned Only 50 cubic 
centimeters of air w is used in this pilicnt and 
a re injection will probably be done 

The ages of the patients v aned from 4 to 65 
years In each case the complaints dated 
from the time of a head injurv which had 
occurred from 4 necks to 8 years earlier In 
. cases there was no loss of consaousness but 
in the others unconsaousness was of vinablc 
duration from 2 minutes to 3 weeks In only 
3 of the 7 cases could a fracture be prov cd In 
3 cases the site of the headache corresponded 
with the site of the blow In 3 others thi pain 
was frontal although the blow struck, the 
occiput m one instance the vertex in a second 
and the panetal region in the third 

The amount of air injected varied from 42 
to 95 cubic centimeters The immediate re 
actionary headache lasted from 3 or 4 up to 9 
days after msufilation 


1 he pneumograms show eel a cy st of the pia 
arachnoid in three eases at least There na" 
frank escape of the air into the subdural space 
in three cases 

LUMBVR VIR INSUfFLATlOX 
Ihc technique as ne have employed il 
differs somewhat from that of those who make 
use of It for encephalography only In the 
first place we do the procedure in the operat 
ing room with complete aseptic precautions 
The patient may be given gram of mor 
phmc at the start and should receive more 
later if necessary or sropohminc may be used 
with morphine (Strauss and Tnedman) 

If the location of the headache is nght 
sided place him on his left side on a honzontal 
table Do a lumbar puncture and measure the 
spiml fluid pressure Then lip the table so 
that the head is approximately 30 to 40 
meters above the feet If the headache is m 
the middleoranterior thirds of the head rotate 
the brow up about 45 degrees or less In this 
position air passes directly to the fronto 
panetal region vaa the basal cisterns very Uttle 
entenng the v entncles If the brow be rotattd 
sharply downward the asternamagnamay be 
filled and air usually enters the ventricles 
^\lthdra^\ fluid m s cubir centimeter 
amounts alternately injecting after each wi h 
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Hr II Cases Rrow up air m subarachnoid $pacc5 
and interpeduncular cistern 

drawal 5 cubic centimeters of air wluch is 
filtered through cotton The t\hoIc sjstcm of 
tubing IS connected by stopcocks in a closed 
sjstem Thus conditions are perfectl> con- 
trolled and t\ath a tight fitting s>nngc the 
amounts of air injected or fluid wthdratt n can 
be controlled wth ease 

About 100 cubic centimeters of air or less 
may be thus injected and it imU completely 
fill the cerebral arachnoid spaces and basal 
asterns At the close the pressure should 
be about normal 

Without altenng his position, the patient 
IS sent to the X ray room ^^hc^e horizontal 
and perpendicular plates are made in each 
headposition as by the usual routine (8) 
Thus the first two roentgenograms show air 
only o\er the con\e\ity of the uppermost 
cerebral hemisphere Before radiographing 
the head in each new position (i e occiput up, 
other side up and brow up) the head is os- 



i 


TiR I Case 5 Occiput up Air m subarachnoid and 
m subdural space aboN c and below tentonum 

alhted thoroughly so that the air is earned 
through af( parts of the subarachnoid space 
before the end of the procedure 

The patient should then remain flat in bed 
until the insufflation headache has entirely 
disappeared 

It has been our custom to raise the head of the 
bed on low shock blocks In such a position 
each time the head is turned the air bubbles 
mo\c o\cr the hermspheres to the uppermost 
point as indicated often by the migrating local 
pain 

The side of the head where the headache 
was habitually most se\ere should be kept 
uppermost for the most part If the patient be 
allowed to get up or sit erect, the air goes to 
the \ertex and remains there moving little 
with head rotation Therefore the erect 
position IS prohibited for a few day s after in- 
sufflation With the absorption of the air the 
headache bkewase disappears 
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1 ig n Cas 5 Ri ht side u{> air ii 
fdh 

LITERATURF 

Roentgenograph} of air which had been 
introduced into the cerebrospinal passages 
both by the \entncular and the lumbar route 
i\as first desenbed by Dandj (4 5) under the 
name of ventriculography This, procedure 
has come to be a most valuable diagnostic aid 
particularly for localizing cerebral tumors 
Bingel (i) under the more completely desenp 
tiv e term of encephalography w as the first to 
use the method m Germany where lumbar air 
insufflation has been used very widely for 
more complete study of various types of 
affection of the central nervous system 
Thus air insufflation has been largely an aid 
to roentgenography On the other hand, 
Foerster f6) when relating his expenence with 
encephalography mentioned the two following 
cases in which there was a therapeutic effect 
Case 39 was suffenng from left sided head 
aches following a blow on the head En 
cephalography showed the ventndes puUed 
to the left, and he observed that the head 
ache and dizziness did not return after the 
procedure 


subdural space outlining hemi phere and 

Case^i had had a «cverc bloiv on the side 
of the head after which there was a long 
period of unconsciousness On recov ery from 
the immediate effects of the blow the patient 
continued to have occasional attacks of tran 
sient hemiparesis and coma These attacks 
were ushered in by headache dizziness and 
evidences of increased mtracramal pressure 

Encephalography showed umlateral en 
Jaigement 0/ the ventndes and large patches 
of air over the cortex which it was believed 
indicated post traumatic cystic arachnitis 
serosa He advised operation but thep^tient 
felt >50 well after air injection that he refused 

Wartenburg (10) in 1926 described a case 
of coma secondary to subdural hxmatoma 
which seemed to be temporarily much im 
proved by encephalography He urged that 
encephalography may have a therapeutic 
effect on post traumatic cases although he 
does not mention headache speafically hu 
refers to the Case 41 of Foerster mentioned 
above , * 

Schwab (9) came very close to the subj 
of this communication when he read a pape 
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ri„ 14 Case 0 Rijht occipital headache \if m \cntncle and ‘uhanchnoul 
«pacc 


on the “Encephalographic picture of the %o 
called traumatic neuroses” before the socict> 
of German neurologists in 1925 He pointed 
out that in such eases air might demonstrate 
a aanety of abnormalities of the \enlnclcs 
and memngeal spaces And it is interesting 
to note that in a fei\ of his cases there was air 
o\ er the surface of the cerebral hemisphere?, 
which, to judge b> the description, maj ha\c 
entered the subdural space 
In reporting 7 cases, Schwab stated that all 
complained of headache, dizziness, tenderness 
of skull, decrease in power of attention, 
general drowsiness and fatigue, sleep dis 
turbance and at times intolerance to alcohol 
But he mentions no therapeutic impro\ ement 
His encephalography was done in a different 
manner ivith the aim of filhng the ventndes 
w hereas w e ha\ e made a point of completely 
filling the subarachnoid space This and the 
after-treatment may perhaps account for the 
absence of therapeutic affect m his cases 
He maintained that arachnitis serosa ac- 
counted for most of the abnormal phenomena 


of these patients and m the extended dis 
cussion which follow cd the paper it was gener 
all> agreed that arachnitis was the underlying 
pathology of the organic post traumatic dis 
turbances It was energetically pointed out 
by some of the discussers that Schwab’s cases 
should not ha\e been diagnosed traumatic 
neurosis e\cn without encephalograph\ But 
throughout the discussion there is no mention 
of the fact that air insufflation may be used 
as a speafic therapeutic agent for some if not 
all of the complaints which the patients under 
consideration presented 

On the other hand Carpenter (2) in 1926 
pointed out that in a senes of cases studied 
routinely by ventriculography (direct ventnc 
ular injection), 3 patients who were chronic 
sufferers from headache of an unknow n nature 
were relieved of their pain In the history of 
only one of these cases previous head injury 
was mentioned 

A year later Carpenter (3) reported 40 
cases studied by encephalography (spinal m 
jection) Twenty three of these proved to 
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have brain tumors Three cases of unet 
plained chrome headache were relieved after 
being so studied Again no relation to trauma 
IS mentioned 

Of these 3 cases the first was a woman of 
24 who had suffered from headaches at 
intervals for 4 v ears and had been confined to 
her bed for 4 months She has been cured one 
year 

The second case v\ that of a girl of 28 who 
had suffered from agonizing attacks of ocapi 
tal pam and vertigo for 3 years There was 
also disturbance of va&ion ataxia and 
paraisthesia of the right side She was ap 
parently reliev ed and returned to work after 2 
months rest treatment 

The third case of favorable result was in a 
woman who had suffered from headache for i-* 
years but she is apparently also included in 
the previous report (2) 

Thus to sum up the literature Foersterhas 
reported 2 cases of relief of headache m both 
of which the etiology was trauma although 
headache and dizziness were not the only 
symptoms In the 5 cases of Carpenter 
trauma was a factor m one and possibly in 
others as the histones arc not complete 
Evidently neither worker has differentiated 
the type of headache which may be relieved 
In each case the improvement was madental 
to diagnostic study 

PVTltOLOCa 

Head trauma is the obvious cause of the 
syndrome in each of the reported cases and 
the development of headache does not seem to 
have been influenced very much by treatment 
as 4 out of the 7 spent from 2 to 4 w ceks in bed 
after the accident 

As was pointed out above there was 
pneumo^raphic evidence of atrophy of the 
convolutions in some cases In 3 there was 
quite evident escape of air from the subarach 
noid into the subdural space In two or per 
haps three there was a definite subarachnoid 
cyst seen 

The fact that a certain group of headache 
cases seems to be curable by a speafic form 
of treatment singles these headaches out from 
all the others and makes it likely that they 
are caused by a common mechanism This 


mechanism obviously has to do with an 
abnormality in the cerebral memnges Wheth 
er this abnormality may be an alteration in the 
normal circulation of cerebrospinal fluid 
caused by cy Sts or fine meningeal adhesions 
or whether the pam and vertigo have some 
other mechanical explanation inll not be dis 
cussed in this communication 

It has been held by Toerster and others that 
a cystic arachnitis serosa is responsible for 
such post traumalicsympfoms as ourpauents 
gave ’ If that be true the air which often 
forms a bubble of large size must separate the 
filamentous adhesions of such a condition 
The abnormality whatever it i* is obviously 
a mcchameal one but it seems better for the 
moment to accumulate further data before 
venturing an explanation of the underlying 
pathology 


S\NDR01IE 

At present it is important to provide a 
description that will make possible the recog 
nition of those cases susceptible of cure by air 
insufilalion All heidachcs obviously can 
not be thus cured and the indescnnunate use 
of the method not only would cause unneces 
siry sufTcnng but might well prove to be 
chngerous 

Headache and dizziness may be taken a« 
the cardinal symptoms The headache is in 
variably localized It may >5preart to a certain 
extent but it is definitely referred to one 
particular part of the head The location of 
the ache has most often been frontal but this 
seems to depend a good deal on the site of the 
trauma Jn most cases the pun was situated 
near the site of the blow with some tendency 
to radiate forward In one instance the head 
ache was right frontal the blow being upon 
the ocaput 

The character of the headache is usuallv 
described as dull Three patients desenbed it 
as hammering and a fourth seemed to feel the 
occasional impact of a hammer Three have 
complained of fleeting sharp pain^ at the site 
of the headache like the stab of a needle 
Ordinarily the pain is made worse by lifting 
blowing the nose or stooping although this is 
not invariable 
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The hcidachc js usually present cverj (hj 
It olten has diunnal aanalions coming on 
shorll) after rising from bed and reaching ils 
apeK in the latter part of the morning, some 
times becoming troublesome again in the late 
afternoon In one ease it became mo'.t 
troublesome after midnight Some patients 
can not sleep because of it, while other', are 
fret from pun at night Most of them ire 
influenced unfa\orablj b) slormj weather 
and some b> hot weather 

I he \trtigo was present from the stirt m 
all but one instance where it appeared on the 
fourth da) following the tnuma The stnsa 
tion has been dcscribe<l often as “lightness in 
the head,” once as a far aw a) feeling It lasts 
for several minutes without an) sense of 
rotation Moreover, the patients tfo not 
t)picall) show n)stagmus or other evidence 
of a vestibular lesion 

Vertigo ma) come on while patient is walk 
ing or on his rising from a chair or an) lime 
at all, so that the patients find it neccssan to 
seize hold of something quickl) and fear to go 
up on high places Ihisfearisjusiiflalb) the 
fact that three patients have had bad falls 

In general there arc no ph)sical signs 
typical of meningeal headache I wo casts 
have shown some evidence of brain injur> re 
ceived at the time of the accident At least 3 
of the patients received skull fractures and 
all but 2 of them were unconscious for a 
variable period of time, immediately after the 
blow 

Finally, the diagnosis of meningeal head 
ache ma) be made in the absence of abnormal 
ph)sical signs when there is a history of 


localized, dull, hammenng licadpain asso 
ciatcd With transient attacks of vertigo, and 
all dating from a head injur) 

I o be sure the number of cases in the senes 
IS small and the follow up on some of them 
short Nevertheless there is a sinking simi 
lant) in the patient's complaints which seems 
to justif) the recognition of these complaints 
as a s>ndromc I he uniform relief which 
lumbar air insufllalion has afforded in ill of 
the pitients thus treated is gratif)ing testi- 
mon> for the spccificit) of the treatment In 
sufllation however must not be looked upon 
as free from danger and its indications and 
safegu irds should receiv e c ireful consitlcra 
tion 
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I\IAUG^A^T INTRACRANIAL ENDOTHELIOMATA^ 

By AMSCHCLL Mck CR«C MD r\CS RoarrsTiR AIinm-soia 

Sect o Nt olog cal ^ rg y if y Cl 


T HL predominating Upes of intracranial 
neoplasms are gliomata and «o called 
dural endotheliomala The formerha\e 
been anal) zed b) Cushing and Bade) with 
a Mcw to establishing a gradation of rclatuc 
malignancj but the latter ha\e long been 
considered rlinicallj surgically and patho 
logically a relatncly benign Honexer in 
a rexjevv of the cases in the \fa\o Clinic 
scxeral ignilicant factors were noted which 
led to the impre sion that all such neoplasms 
are not benign but that a small percentage 
pre'icni the characteristics of malignancy 
AlacCarty points out that few neoplasms 
are absolutely benign All new growths rc 
gardless of the tissue inxohed are relatnelx 
malignant or at least pos e s malignant 
potentialities an index to the rclatixe malig 
nancy rests wnth the cellular ciifTercnliation 
If the cells arc fully dilTerentiated into the 
special tis ue w hich it is attempting to imitate 
the tumor IS rclatuclj benign But if it con 
tains undilTcrentiated cells it should be con 
idercd actue and regarded with su picion 
The actmtj of a tumor does not in itself de«ig 
nate malignancy but it signifies that il 1 
growing and the degree of cellular activity 
indicates the rapidity of growth Mitotic 
figure-' are al^o an index of the cellular growth 
The three stages ol activity are il) hy'per 
trophy of the cells (2) hyperplasia or an in 
crease of embryonic undifferentiated cells 
and (3) migration or mv asion of the surround 
ing tissue by embryonic cells These stages 
marl the metamorpho is of a benign into a 
malignant tumor Thus a slow growing en 
cap ulated neoplasm in which there is a pre 
dominance of partially difierentiated cells few 
nutotic figures and a tendency to break 
through the surrounding capsule should be 
considered as relatn ely malignant 

It IS generally believed that intracranial 
endotheliomala are encapsulated that tb^ 
compress but do not invade the brain and 
«eIdom metastasize They do, however, fre 

'All tooc II rnt f rogl tli »l u I r»l h nges 
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qucntly mv ade the dura and o\ erly mg cranial 
bone and if the involved dura and skull are 
removed at operation the tumor will not recur 
Such tumors are supposed to ance from ne'ts 
of arachnoid cells and from cells accompanv 
ing the arachnoid villi which pierce the dura 
and project into the venous sinuses Primary 
intradural endotheliomala arc of two types 
fi ) a sphcncal or ov al fumor embedded in the 
substance of the brain with variable attach 
ment to the dura and (2) endothelioma en 
pldcqtte hav mg broad attachments to the dura 
and producing only slight indentation of the 
surface of the brain Cranial hyperostosis or 
hemicraniosis occurs frequently with inlra 
cranial endcthelioma Cushing believes that 
this occurs in tumors of the frontal and 
temporal regions particularly if they ongi 
nate near the filx He also believes that 
the second type endothelioma cn pheque is 
more likely to produce this condition He 
found endothebomatous in\a«ion of the 
thickened bone and believed this thickening 
to be due to the stimulating effect of the in 
vading tumor Phemister describes two (yp« 
of cramal hv peros tosis a thickening and a local 
erosion Localized bony thickening was 
predentin '»5 per cent of Cushings senes of 
80 cases of meningeal endothelioma Penfield, 
in reporting 10 cases of cramal and mtra 
cranial endothelioma in which hemicraniosis 
was associated stated that whatever the 
etiology of these tumors the cranial promi 
nence la secondary to the invasion of the skull 
by the intracranial tumor He also stated 
that neoplasms of this type do not show a 
tendency to local recurrence after their re 
moval even though the scalp and muscle are 
invaded nor do they manifest a tendency to 
form a fungus if they are only incorap'etely 
removed . 

The histological nature of intracranial 
neoplasms has been investigated 
years because they were first clasbified wi 
the heterogenous indeterminate . 

endotheliomala if they could not be defini e y 
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I iR I Ca^e I Man) rnuUmuclentcd cells ate shown 
undifferentiated and not conforminR to any rcgulant) ol 
structure a few cmbr)onic cells with lar^e single nuclei, 
and man) rmtotic figures scattered throughout Malig 
nanc) isgraded^ 

Fig » Case $ Cellular neoplasm showing undmeren 
tiated cells of \ar>ing sue anu not conforming to an) 


regulant) of structure Mitotic figuri-s arc scattered 
throughout Mahgnanc) is graded 3 
fig t Cases Cellular neoplasm containing cmbrjonic 
cells of \af>ing sue and nuclei of \ar)ing character lew 
mitotic figures arc present There is no regularit) of 
structure hut some attempt at differentiation ^Iallgnancy 
IS graded a 


separated structurall} into cpithchai and 
connectiNe tissue growths This large group 
has been gradually reduced b> the more def- 
inite classification of man> of them Onginill> 
such tumors were supposed to arise also from 
the endothelial la>cr which lines the dura 
This has been prov ed fallacious, and the ongin 
has been definitcl} attributed to the arachnoid 
either alone or in combination with the 
pia 

To those of us who are attempting to classi 
fy and name these intracranial tumors satis 
factorily, the situation is further complicated 
MaUor>, from the standpoint of connecti\c 
tissue structure, has called them “arachnoid 
fibroblastomata “ Cushing, assuming that 
the> arise from the meningioblasts, his called 
them “meningiomata " In accordance with 
these \iews., Oberlmg has advanced the hy- 
pothesis that the leptomeninges are formed 
from meningioblasts, arranged in an extensive 
syncytium extending between the nervous 
parenchyma and the dura, and that the memn 
gioblasts take their origin from the neurog 
ha This would lead to the assumption that 
the tumors are deriv ed from the Icptomeranges 
and fundamentally from the neural tube which 
IS ectodermal m origin In further justification 
of thxii view, Learmonth quotes Har\ ey and 


Burr as hav mg recently conducted some con 
vmcing experiment il work on the basis that 
these tumors arise from the arachnoid, which 
iscpiblastic 

1 hus it appears that the term endothelioma 
IS a misnomer and should not be used How- 
c\ er, for purposes of conv cnicncc and to av oid 
difficulties of interpretation, I shall adhere to 
this term 

A renew of thogrossandmicroscopicpathol 
ogy in the Mayo Chmc senes of 56 cases of 
intracranial endothelioma revealed two sig 
nificant facts first that a definite small group 
of cases were set apart from the usual picture 
of benign encapsulated tumors, second, that 
they showed cellular activity with areas of 
embryonic undifferentiated cells and mitotic 
figures Some of them also show ed inv asion 
and a breaking through of the surrounding 
capsule not only into the skull and scalp but 
also into the underlying brain cortex Associ 
ated with the pathological picture was the 
clinical history of a rapid increase in the sev er- 
ity of svmptoms, hence the assumption that 
these neoplasms are malignant Onginally 
the tumors mav have presented the classical 
picture of benignity, and yet at operation hav e 
proved to be malignant both grossly and mi 
croscopically 



Tit; 4 Ca^e 6 Cfllular (rroning neoplasm shonii»<» ao sumin nucleiandmans mitoticfigufwareshowB Malig 
attempt to form \ horU The cells are pariialh difTcrenli nanc> is ended 4 

ated and there are few mitotiC fimires Grade t Fig 6 Ca.e jo Cellular tumor with undiffeirntiited 

Iig 5 Case 7 Mam undifferentiated cells with deeply cells and mam nutolic figures Malignancj 1 graded 4 


ILLCbTATUE CASES 

CASE! \man aEed40 came to the MaaoCImic 
complaining of numbness and weakness of the ct 
tremities on the right side which he had noticed 
about a month prevnousl) Comcidentalf) nith this 
his 1 ision failed He also complained of a lump over 
the posterior panetal area on the left side of the head 
which had been present for a number of vears and 
hadrecenth increased in siae 

ETamination revealed weakness of the entire 
n4,ht side of the bod\ I rine and blood were normal 
The Uassermann reaction was negative A decrease 
m vision bilateral choked disk of 3 to 4 diopters and 
right homonvmous hemianopsia were noted Toent 
genograms of the bead showed marked thickening 
of the posterior parietal area on the left Neurologi 
cal ecamination showed slight weakness of the nght 
side of thv face and decrease in speed tonus and 
strength of the extremities on the right side There 
was definite incoordination with mild ataxic gait 
and tremor on the right side A diagnosis was made 
of parasagittal endothelioma of the left parietal area 
and exploration adv ised 

\ skin flap was dissected from over the osteoma 
and theendothelioma while the overlv mg bone which 
It had invaded was resected It was nccessar> to 
resect the longitudinal sinus and Co remov e a portion 
of the falx The capsule disclo ed numerous inva 
sionsandextensionsinto the surrounding brain cortex 
The tumor was verv cellular (graded 4) and through 
it were scattered manv mitotic figures The cells 
were embrjonic and undifferentiated some con 
taming large deepl> staining nuclei and others 
multmucleated (Fig i) 

Case 2 \ man aged 30 came to the Clinic com 
plaining of headaches which had persisted for a 
5 ear One month previous to the onset of the head 
aches he had received a severe blow over the left 


frontal area m a railroad wreck The headach*4, 
which nereassociatcdwitbblurrtngofvision occurred 
everv 3 or 4 davs comme on in the earh morning 
while the patient was in bed The svmptoms were 
inaeasmg in seventv There was no nausea or 


vomiting For 3 months preMous to hi> examination 
behadgraduallv become dull and apathetic About 
a week prenousH a lump had appeared ov er the left 
frontal region 

Examination did not reveal outstanding abnor 
malities except a small pulsating tumor over tie 
left frontal area The unne was normal The has 
moglobm was /3 per cent leucocvtes numbered 
10 000 and erv throev tes 4 910 000 The Wood and 
spinal fluid Massermann reactions were negative 
and the cell count of the spinal fluid showed the 
presence of 3 small 1\ mphocjtes Msion in the right 
cv e was 6 o and in the left 6 jO the right was 
largerthan the left exammalionof thefundisnowM 
a choked disk of 2 diopters Roentgenogram of the 
head showed marked erosion of the left frontal bone 
The results of the neurological eKaminslion were 
practicallv negative except for bilateral decrea ro 
patellar reflexes In view of the soft tumor m the 
left frontal region the change in personalilv and 
the choked disk a diagnosis w-as made of endolhth 
oma aod exploration advised 

The tumor prov ed to be a malignant endothelioma 
which had eroded the skull it was definiteh 
sulated and projected into the left frontal low 
Manv dural metastatic nodules were notw tu 
cellular tumor (graded 3) contained cells of varvou 
$12 5 and manv mitotic figures It was 
npi(ll> and although encapsulated would nav 
broken through before long as evadenced bj 
metastasis or implants . .„4 

Case 3 A man aged 22 had noted ihplopia 
failing vision for the prevaous 3 weeks For 2 > 
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Tir 7 Case 3 I neap ulated surpicalh IjcniRn tumor 
which was complctclj remo\o<l It is <lcftnitcl> miliRnant 

(I<s ) 


at infrequent intcr\als he had had spells of uncon 
sciousness The urine and blood were normal Ihc 
Wassermann reaction was negative I xammation 
of the fundi disclosed bilateral choked disk of 3 
diopters and left homonx mous notchinp for colors in 
the upper quadrant RocntRcnograms of the head 
were negative Neurological examination showed 
the presence of horizontal nystagmus and palsv of 
the right external rectus \ diagnosis was made of 
brain tumor of the right temporoparietal region and 
exploration was advised 

Through a right temporoparietal exploration an 
endothelioma was located under the right temporal 
lobe pushing the occipital lobe toward the median 
line The tumor was covered with animal membrane 
and the wound was closed Ten daj s later a unilatcr 
al occipital flap was turned in conjunction with the 
previous flap and the tumor was found to arise from 
the right lateral sinus It was dcfinitel> encapsulated 
and had not invaded or broken through the capsule 
and was C3Sil> enucleated after resection ol the lat 
eral sinus and a portion of the tentorium cerebclh 
(Fig 7) The tumor was active and cellular with 
cells of varying size The nuclei also varied in size 
but were deeply staining Mitotic figures were 
seen throughout Structurally the tumor did not 
adhere to form and the cells were undifferentiated 
It was highl> malignant (graded 3) and rapidly 
growing and would soon have broken through the 
capsule and invaded the surrounding structure 
(Fig 2) 

Cash 4 A man, aged 25 complained of dull 
throbbing headaches which had begun about 6 
months previously Phej occurred ever> week or 10 
days coming on in the early morning Ht had also 
had transient attacks of diplopia 

The urine and blood were normal The blood 
Wassermann reaction was negative Vision was 
normal but acute bilateral choked disk of 3 diopters 
and right homonymous hemianopsia xvere noted 
Roentgenograms of the head were negative Neu 



I iR X tie 4 1 neap ulatc«I tumor winch ha 1 broken 

through It' cap'ulc and wn remo ctl m Ihrt-c 
Milignmcy is graded 3 


rolo^ical examination was negative except tor slight 
apbasn xnd slight (xcnl weakness on the right side 
Uccausc of the hemnnop'u facial weakness and 
mild aphasia a diagnosis was made of bram tumor in 
the left temporal area and exploration was advised 
A large osteoplastic flap was turned down over the 
left temporoparietal area revealing endothelioma at 
the juncture of the lateral and sigmoid sinuses 
11 here was moderate bleeding and since the tumor 
was large it was decided to remove it at a second 
stage Pen dav s later a cerebellar flap w as turned in 
conjunction with the temporoparietal flap The 
tumorwasvery large and vascular and about three 
fourths of It was removed with electric eauler> 
Transfusion was given at this lime and the wound 
was packed and closed Ten days later the wound 
was reopened md after the sigmoid and lateral si 
nuses had been ligated the rcmainderof the tumor was 
removed The tumor (graded 3) was very cellular 
the cells vary ing in size and in staining propensities 
undifferentiated and without systematic arrange 
ment Undoubtedly the tumor was malignant since 
It had broken through the capsule m several places 
(Fig 8) The short history testifies to the rapid 
growth 

Cases A woman aged 43 came for examination 
because of failing vision weakness and headache 
The headaches had begun about 3 v ears previously 
They were confined to the occipital region and lasted 
from a minute to an hour Gradually thev becanie 
more severe and one year previously nausea vomit 
mg and tailing vision developed Mental dullness 
and numbnesa and tingling of the left leg were noted 
at about this time This increased until the entire 
left side was markedly weakened and there was a 
Parkinsons, tremor of the right hand 

The urine and blood were normal The blood 
Wassermann reaction was negative V'ision m the 
nght eye was 3/60 and m the left eye light percep 
tion Fields showed concentric contraction and the 
fundi secondary optic atrophy Roentgenograms 
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FiS 9 Cue 6 Encapsuhted noduUr tumor winch w9$ FI^ 19 Case 8 Encapsulated neoplum nhich had m 
compIetel> removed It nadnotbroken throughitscapsule vadra the overlyitu; I»ne and broken through into the 
but microscopicaU> it is malignant (F i| 4) undetipng brain Malignancy vs graded i 


ttcre negative Neurological eraniination shotted 
diminution m speed and strength of the levator 
scapuli muscle and diminution in speed and tonus 
of the gluteus maximus muscle on the right side on 
the left side there was diminution in strength of the 
interossi muscles and the gluteus matimus muscle 
1 he biceps rellex w as increased on both sides as were 
the supinator reflexes Bilateral HoflmannandChad 
dock signs were present and the patellar and Achilles 
reflexes were increased There was definite mco 
ordination and the gait was slightly spastic on the 
left side ^ diai,nosis was made of parasagittal 
endothelioma and exploration advised 

The removal of the tumor was completed at a 
second stage operation 10 days after the first stage 
The tumor arose from the longitudinal sinus with 
the greater portion on the right side but extending 
into the left it was more or less encapsulated and 
rather soft A large portion of the longitudinal sinus 
as well as a portion of the faU cerebri was mcluded 
in the resection The tumor had broken through the 
capsule and had invaded the brain in several areas 
The microscopic picture was that of a fairly well 
differentiated cellular neoplasm (graded 2) with few 
mitotic figures (Fig 3) 

Case 6 A man aged 57 came to the Clinic com 
plaining of headache dizzy spells and loss of mem 
ory The headaches had begun about a year pre 
viously and had been increasing in seventy until 3 
months pnor to his visit when he was awakened by 
them every morning 

Urine and blood w ere normal The blood Wasser 
mann reaction was negative \ision was normal 


Bibleral choked disks of } diopters were present and 
the fields showed concentric contraction for form and 
colors Roentgenograms of the head were negative 
Neurological examination disclosed some lack of 
cooperation and mental dullness with slight weak 
ness of the left side A diagnosis was made of brain 
tumor m the right frontal motor area and explora 
tion advised 

An osteoplastic flap was turned down over the 
right frontal motor area revealing a tumor adherent 
to the dura nearly opposite the middle and superior 
frontal convolutions and pressing backward on the 
motor area The tumor was encapsulated densely 
adherent and very vascular It was removed after 
ligation of the longitudinal sinus at a second opera 
tion a week later It measured 8 by 7 by 6 cenU 
meters and weighed 155 grams (Fig 9) The 
growth was very cellular and active The cells con 
formed to an irregular structure and there was an 
attempt to form whorls Only a few mitotic figures 
were seen Malignancy was graded i (Fig 4 ] 

Case 7 A woman aged 33 complained of d^zi 
ness and headache of 18 months duration at hrst 
they came on in the morning about once a w eek but 
for3weeksthe> had occurred daily Thepatientha 
become drowsy and stuporous and the gait some 
what uncertain A tumor in the left frontotempora 
region had been present for about 6 years it ha 
increased in size very slowly but m the previous 3 

weeks after the birthofachild it had grown decidea 

^ A mecimenof urine contained a few red blood celh 
and pus cells and the blood urea was 16 miuigra 
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The hsmoglobm \\as 72 per cent, the cr>thrQc^w 
numbered 4,220 000 and the leucocjtcs 10000 The 
blodd Wassermann reaction uas ncgitne The e%es 
were normal Roentgenograms of the head showed 
a large osteoma in the left tcmporoparicta! area 
Neurological examination rc\caled a dull stuporous 
person with aphasia, incapable of cooperation 
There was decided pcrsexeration A diagnosis was 
made of endothelioma, and exploration was advised 
At operation the osteoplastic flap including the 
osteoma was elevated with difTicullv Ihe large 
endothelioma was infiltrating the brain and spread 
ing out under the dura The tumor w as cellular, the 
cells varied m size but were undifTcrcnliatcd The 
nuclei also varied in size and staining propensities 
Manv mitotic figures were scattered throughout 
Mahgnancj wasgradcd4(Iig 5) 

CASr S A woman aged 43, complained of head 
ache of 10 \ ears duration, and of loss of mcmor> and 
blurring vision for the previous 6 months lor 7 
months she had noted numbness and tingling over 
the left arm and leg She w as nauseated and \ omiled 
at rare intervals during the intense headache 
Examination revealed slight exostosis over the 
right parietal area Pus in the urine was graded i 
with 20 cells to the field The blood urea was to 
milligrams The blood w as cjtologicallv normal The 
blood Wassermann reaction was negative Roent 
genogram of the head showed marked inlncnmal 
pressure Vision was normal there was concentric 
contraction for form and colors, and slight blurring 
of both disks Neurological eTamination showed 
bilateral reduction of the reflexes of both lower ex 
tremities slight inco ordination especially on the 
left side, ataxic gait, and bilateral positive Rhom 
berg sign A diagnosis was made of bram tumor in 
the right parietal region and exploration was ad 
vised 

Exploratory craniotomj was performed on the 
right parietal area and a malignant endothelioma 
was found The tumor was definitel> encapsulated 
except in the posterior part where it had penetrated 
the capsule into the underlying brain The bone w as 
involved and the tumor with the attached dura and 
bone was removed (Fig 10) The tumor was vcr> 
cellular (graded 2) The cells varied m size and did 
not conform to type structural!) A few mitotic 
figures could be seen throughout 

Case 9 A woman, aged 55, complained of head 
ache and vomiting associated with character change 
and loss of memor) of 18 months’ duration TTic 
headaches were mainl> jn the right frontotemporal 
area 

The unne contained pus, graded 1, with 6 cells to 
the field Leucocytes numbered 6 800 The blo^ 
and spinal fluid Wassermann reactions w ere negative 
The fundi show ed bilateral choked disks of i diopter 
The neurological examination was negative except 
for diminution of speed in the left hand and positive 
Rossolimo and Jlendel Bechterew signs on the left 
A diagnosis was made of right frontomotor lesion 
and exploration advised 


An osteoplastic flap was turned down over the 
right frontoparietal region and a hrge encapsulated 
brim tumor attached to the dura was found extend 
ing mesialK and antcriorlj to the frontal lobe The 
tumor appeared to be about to centimeters in dnm 
cter and was loo large to remove without turning 
the flap forward This was done $ (lavs later and the 
tumor was removed The tumor was cncapsuhtcd 
but had broken through in several places It was 
cellular the cells were parliall) difTcrcntiatcd and 
many mitotic figures could be seen throughout 
Mahgnancv was graded 3 

Casf 10 A man aged ■*4 came for examination 
because of headache genera! malaise and left sided 
paraUsis Two years previously he had been struck 
on the head and 4 months previously he had noticed 
a lump over the right parietal area 1 he headaches 
had come on 3 weeks before his registration and oc 
curred early each morning One week after their on 
set he had noticed paraly sis of the left hand and arm 

The urine and blood were normal The blood 
Wassermann reaction and the roentgenograms of the 
head were negatue I xamination of the fundi re 
vcalcd bilateral choked disks of 3 diopters with 
hxmorrhage and exudate The ocular movements 
were slow with poor elevation and questionable 
conjugate weakness to the left Neurological ex 
ammation showed decrease m strength and m speed 
of both left extremities There was definite inco 
ordination on the left side A diagnosis was made 
of brain tumor of the right parietal region and ex 
ploration was advised 

A large osteoplastic flap was turned down over 
the right parietal area and an infiltrating tumor 
evidently arising from the dura and eroding and 
invading the bone was revealed (Fig n) The 
tumor was about 9 centimeters in diameter and 3 
centimeters thick with numerous extensions along 
the dura The entire bone flap and all of the dura of 
the exposed field were removed As much of the 
tumor as presented was removed it being necessary 
to resect part of the longitudinal sinus However, 
there still remained a flat portion of the tumor 
around the edge of the dura and thebrain underneath 
was flattened and slightly degenerated (I ig 12) 
The endothelium was highly malignant (graded 4) 
and had involved the dura and bone At necropsy 
multiple metastatic areas in the dura and implanta 
tions on the arachnoid were noted This was a 
typical diffuse type of neoplasm en piacgne The 
tumor was cellular with undifferentiated cells and 
mitotic figures throughout (Fig 6) 

Case n A man, aged 52, complained of headache 
and vomiting w hich had persisted for 3 months He 
also complained of having had diplopia and blurring 
vision for the previous 5 weeks The headaches, 
which occurred m the morning, had been continuous 
for the previous 5 w eeks 

The systolic blood pressure was 84 and the dia 
stolic 66 The unne contained pus, graded x with 
5 cells to the field The blood urea was 44 milli 
grams for each 100 cubic centimeters The hxmo 
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Fig II Case 10 Malignant endothelioma as it appeared on ele\ating the bone fljp 


globin was 83 per cent the er) throc) tes numbered were negative Neurological examination showed 
4600000 and the leucocjtes 5 Soo The blood horizontal njstagmus and adiadokokinesia +3°" 

^\asserinann reaction was negative The fundi the left There was tinnitus in the left ear and par 
showed a choked disk of 3 diopters on the left the ml nerve deafness A diagnosis was made of cere 
right was normal The roentgenograms of the head bellar tumor and exploration was advised 
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Bilateral ccrcbcUar exploration and decompression 
^\as performed and an encapsulated tumor of the 
left cerebellar fossa a\as found The tumor was \cr\ 
vascular, and a second staRc operation was deaded 
on At operation 10 da\ s later, when the tumor was 
enucleated it was found to arise pnmanh from the 
arachnoid and dura on the posterior inferior surface 
ol the cerebellar lobe It was encapsulated and had 
not broken throuRh and msaded the surroundinR 
brain tissue The tumor (graded 3) w as cellular and 
partiallj differentiated with mitotic figures scattered 
throughout 

A review of the histones of these cases, ami 
a companson of the microscopic appearance 
of the neoplasms, "^how td that in Case^^ i 3, 
10, and II, the. on«et of sjmploms occurred 
le's than 6 months before the tumor became 
evident and the degree of cellular activat\ 
wa'i found to be correspondinglv pronounced 
In Cases 1, 4, and 10, the tumor had broken 
through the capsule and invaded the under 
l>ing brain Although the tumors in Cases 3 
and II were completely surrounded with their 
capsules, > et early remov al ((j w ccks and 3 
month®, rcspcctiv c!y , after the onset of sy mp 
toms) would account for the evident <l»s 
crepancy 

In Cases 2, 5, 6 , 7, 8, and 9, the patients 
gave a history of having had symptoms for 
from I to 3 years, and yet it the time element 
IS carefully analyzed, it is apparent that the 
severity of the svmptoms increased '^hortlv 
before the patients’ registration This is most 
clearly shown in Case 7, m which symptoms 
had begun wath headaches r8 months pre 
viously The patient had a large osteoma 
which she thought had existed for 6 years 
rollowing the birth of her baby 3 \\ eeks before 
admission, the osteoma increased in size and 
the intracranial symptoms became more 
severe This is m accord wath the conception 
of the influence 01 pregnancy on neoplasms 
elsewhere in the body With regard to the 
cellular activity as ®een microscopically , the 
malignancy m this group as a whole was not 
as sev ere as in the first group In fact compan- 
son seemed to show that the neoplasms that 
had existed longer were onginally benign and 
that a malignant change had caused increased 
severity of the symptoms This is evidenced 
by areas throughout the tumor whieh ap 
proach the benign in structure with thecharac- 
tenstic whorls and psammomata 



rig 11 Ca^ 10 Vtalignant endothelioma rn pfacque 
showing the cut edge of the tumor and the denrevsion of the 
cortex 


Broders grades maligmnt cpithcliomatous 
ncophsms on the C}tologicil picture ot the 
relative diflcrcntntion of the cells He has 
observed that cpithchomata that have pro 
duced the so called epithelial pearls are of a 
Ion degree of nial)gnanc> In other iiords, 
the tumors of Ion mahgnanc> sbon a greater 
degree of differentiation and tend to form 
nhorl hkc areas ot keratinized epithelium 
The more malignant tj pcs of the neoplasm do 
not tend to develop such whorls Since these 
dural endotheliomata anse from the ectoder- 
mal lajer and show charactenstics similar to 
the epithehomata, vvh> is it not plausible to 
applj to them the sarne method ot grading? 

A revaevv of the 56 cases of intracranial 
endotheliomata m this scries demonstrates 
that the tumors present a defimte structure 
under the imcroscope, characterized bv whorls 
of long, flat cells with small nuclei and the 
formation ot psammoma bodies This is true 
onl> ot the benign or inactive tumors, when 
these are compared with the ii malignant 
neoplasms a m irked difference in the cv tologi- 
cal picture can be seen 

In these malignant tjpes of endothelioma 
a psammoma body is rarely seen and then it is 
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associated ^ith marked differentiation of the 
cells and absence of rnitosis which stamps 
the malignancy as of low grade Also when 
the whorl like structure is seen the differentia 
Uon of th** cells is fairly complete and it is 
difficult to find the mitotic figures The mahg 
nancy of these neoplasms is also of a low grade 
IIowe\cr m the more malignant types the 
cells are but slightls differentiated without 
structural formation and with many mitotic 
figures Consequently the ir mihgnant 
endotheUomata recorded here ha\e been 
graded according to Brodtrs' classification of 
epitheliomita After gradation of the tumors 
with regard to cellular differentiation mitosis, 
and structure the histones were rcMtwed in 
order to see if the comparison also followed 
Broders classification It was found that the 
tumor* that presented the highest degree of 
malignancy microscopically (grades 3 and 4) 
were rapid in onset and short in duration, 
and that those with a higher degree of differcn 
tntion fewernutolicfigures and more regular 
ity of structure (grades i and a) had eti<tcd 
longer and w ere insidious m onset 

CONCtUSlOVS 

1 Intracranial endotheliomala arc not 
ahvaysbenign Asmall percentage arc malig 
nant and the rclatiee malignancy is judg^ 
by the amount of cellular differentiation and 
mitosis and the tendency of the cells to ar 
range themsches in regular formation The 
malignancy is graded from i to 4 

2 Tumors graded i are the least malignant 
and are characterized bv more complete dif 
ferentiation of the cells fewer mitotic figures 
and more. dA«Unct tendency to form whorls 
and psammoma bodies In tumors graded 2 
and 3 the microscopic picture becomes more 
cellular and less regular as regards structure, 
and mitosis IS more common Tht. most mahg 
nant tumor (graded 4) is not regular stnictur 


ally, the cells being undifferentiated and 
mitotic figures being scattered throughout 
3 From the surgical 'tandpoint, these 
malignant endothcliomata, if they have not 
invaded surrounding structures are compa 
rable to such malignant tumors elsewhere in 
the body, and if they are completely removed 
a definite cure is effected However, if they 
have broken through their capsule and have 
invaded the surrounding tissues the grade of 
malignancy indicates the likelihood of recur 
fence and if they are incompletely removed 
the grade of malignancy indicates the tinv* 
clement involved in this rccurreriCL Further 
more, the endothcliomata of short duration 
with rapid progression of symptoms indicate 
early and complete remov a\ since in all ptob 
ability they will prove imcroscopicallymalig 
nantingradcs3or4 
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THE PREVENTION OF PERITONEAL ADHESIONS AND 
ENCAPSULATION 

PEruMlNW^ Rhoet ot \s I \ii EUir-,T\L Srum oi Pi bitom m. Ri ittion to Htiertomc 
Ufvtrosi Solution* 


Il\ J R nUCHBlNDIR MO Cmr\co 

From tS< tltrart"’*''* o« ufS«J inltheUWitorycI'SufRicatR^Mth NorlhwfMwn In.ver ay Med cal 'cbool 


I N the \oluminous lilcrTturc that has 
onginated in the c\pcnmcntal and chn 
leal stud\ of the peritoneum, two basic 
facts haac rccci\cd umscrsal acceptance 
I No forcij'n hodN whether fluid or solid, 
howe\er bland or non irritating or sterile can 
be placed in contact with th< pcntoncum 
wathout producing prompt partial or complete 
encapsulation b> adjacent loops of bowel and 
omentum 

2 No method has been dec eloped wlicrcbj 
adhesions between contiguous inflamed loops 
of bowel and omentum can be prc\cntcd 
Yates (5) IS largely responsible for the prea 
ent daj attitude on the subject of peritoneal 
drainage His conclusions ma) be quoted to 
adtanlage herewith 

I Relatue encapsulation of the dram is 
immediate 

» 2 Absolute encapsulation occurs m less 
than 6 hours, this can be retarded but not 
pre\ ented 

3 Adhesions under approximatcl> normal 
conditions form about an> foreign bod> 

4 Their extent and density depend upon 
the degree and duration of the irritation of 
this body 

5 Pnmanly fibnnous, these adhesions 
become organised in a few days (3 da>s in 
dogs) 

6 Irngalion through the dram is futile to 
pre\ent adhesions and dangerous 

7 Pentomtis, if not too se\tre, po5sibl> 
aids m the rapidit> of the encapsulation of the 
drain 

Since 1905, a \ast amount of experimental 
effort has been expended m the attempt to find 
a substance that would pre\ ent adhesions, or a 
drain that would defy this inevitable encap 
sulation Petrolatum, the xanous paraffine 
oils, oh\e oil, egg albumin, miik, peptorazed 
milk, Ringer’s solution, aramomum oxalate, 


sodium citrate lU ln\c failed to accomplish 
this end ‘>uch Mind suh'itanccb as the oils 
not onU fad to present fibnn formation but 
actualU produce ulht-'ions of a dcnsitx not 
commonK seen after a bacterial peritonitis 
\(lhesions and encapsulation begin with the 
prtapitation of fibnn on the pcntoncal sur 
face 1 he amount of fibrin \anes within wade 
limits m the presence of inflammation, occa 
sionall> being cnttrcl) absent m eases of xiru- 
knt npidU spreathng pentomtis Under 
approximatcK identical conditions there is an 
mdiMdual Mrntion in the amount of fibnn 
formation lint cannot be explained We have 
noted this X irntion in our cxpcnmcntal am 
mils In the presence howexer of a serous 
transudate of massixc proportions under the 
identical degrees of irritation produced b> 
rubber drains and tincture of iodine solution, 
web INC been able to prex ent fibnn formation 
With the iccompanjing encapsulation and 
adhcbions oxer a penod ranging up to 72 
hours We used a 20 per cent dextrose solu 
tion to produce such a transudate 
When a h>‘pettomc solution is placed in 
contact with the pcntoncum, the resultant 
osmotic tension promptlj produces a transU' 
date proportional to the amount and strength 
of the solution A considerable amount of 
ejcpcnmental xx ork has been dex oted to the use 
of sodium chlonde m peritonitis Verx little 
has been done xxith dextrose Kuhn (2) in 
19H first suggested the substitution of sugar 
solution for bait solution in the treatment of 
this disease He also called attention to the 
fibnnoljtic action of sugar and suggested the 
possibility thercb> of improxang drainage He 
did not, howexer, carr> out his idea in an> 
expenmental work xxath drains Reschke (4) 
10 years later, finding little w ork checking up 
that of Kuhn, studied the effect of hx'pertonic 
solutions on peritoneal resorption with a xnew 
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Fir 1 (left) Control experiment illustrating the typical 
reaction of the normal pentoneum to a sterile foreign 
bod> The rubber tube is completelj encapsulated (24 

to using such solutions in peritonitis Reschke 
could not verifj the fibnnoljlic action sug 
gested b) Kuhn but concluded that the chiel 
\aluein the use of dextrose uas in ihedclaj in 
resorption of the exudate in peritonitis 

EXPERIMENTAL WORK 

The first phase of the uork consisted in the 
stud} of the reaction of the peritoneum to 
rubber drains in the presence of dextrose solu 
tion the concentration of the latter xvas 20 
per cent Two types of tubing were used a 
soft tubing of the consistenc} of dental dam 
and ordmar> soft red and black tubing with a 
diameter of 5 millimeters The tubing was 
introduced through a short rectus inasion the 
entire tubing being in the pentoneum none of 
It being allowed to project In our earlier 
experiments the tube was allowed to project 
through the abdominal wall in the usual man 
ner of abdominal drainage but this had to be 
abandoned because in a dog a w ater tight junc 
turc cannot be madt and even mth the lube 
tight]} damped leakage along the side of the 
tube occurred 

Immediatel} following closure of the abdo 
men dextrose solution was injected hypoder 
micall} just below the nght costal border In 
one hour the volume of fluid is almost doubled 
Narat (3) stud>’ing the action of dextrose in 
rabbits found that 50 cubic centimeters of 
solution gave a transudate of 140 cubic centi 
meters in 2\4 hours and in 24 hours the abdo 
men was again free of fluid We found that 
when onJ) a single injection representing the 
maximum safe dosage w as gi\ en the abdomen 


Fig * Complete absence of fibrin and freedom from 
mcapsulation at end of 24 hours resulting from use of hyper 
tonic dextrose sdution This tube extended from the upper 
abdomen to the ptlvis 

was fluid free at the end of 24 hours As we 
had in mind the possibihtj of preventing 
encapsulation and of maintaining the patencj 
of the dnm over a period of at least 2 da>s 
injections were made into the abdomen of the 
animaUat periods ranging from 10 to 12 hours 
In a 20 pound dog 175 to 200 cubic centt 
meters (35 grams to 40 grams dextrose) of 
solution was injected If the ammal was oper 
atedon between 2 and 3pm a second injec 
tjon was given at ji pm OnI> 100 to i2y 
cubic centimeters were gi\en at the second 
injection The intervals elapsing between the 
first two or three injections must not be more 
than 12 hours because of the rapidit} with 
which the transudate is absorbed particular!) 
during the first 24 hours The presence of fluid 
m the dog s abdomen is readily detected M 
palpation and w c used this as a guide m deter 
mimng the amount of solution to use at subse 
quent injections After the first 24 hours the 
rapidity of absorption of the transudate 
seemed materially lessened the amount of 
solution necessar} to maintain the transudate 
could then be reduced approximate!) 25 per 
cent 

Autopsies were done at intervals of i, 2 and 
3 days As far as we were able to determine a 
dog of a given weight, under identical condi 
tions and getting the same amount of dextrose 
at each injection had no more transudate at 
the end of the third da> than at the end of the 
first A dog weighing 25 pounds who had been 
given five injections amounting to 800 cubic 
centimeters over a penod of 2 da)'s had as a 
rule from 400 to 500 cubic centimeters of tran 






Fig 3 


Fig 5 

No encapsulation at the end of 48 hours 


lig 4 A tm> strand of fibrin after 28 hours 
ser\c5 to cmphasuc the absence of encapsulation 
I ig 5 Partial failure UTicn \olume of trms 
udate IS insufiicienl plugRing of dnin openings by 
omentum occurs 

Fir 6 Multiple drams remain unencspsulatcd 
$a\e in this instance forslishtfLxation of omentum 
to lower left tube 


sudate The largest transudate obtained was 
1300 cubic centimeters in a 44 pound dog 
When the \olume ran below 300 cubic ccnti 
meters in a 20 pound dog at the end of 24 
hours, there was usually a partial cncapsula 
tion of the dram Se\eral times, however, the 
volume ran below the above figure, and there 
was no encapsulation, indicativ e probably of a 
normal v anation in the fibnn forming capa 
ati of different animals 

The transudate was typicall> serous, and 
almost dlwa>s faintlj blood tinged The peri- 
toneum retained its normal luster, and was 


free from other change except for the presence 
of fine ccchymoses There was no gross ha:m 
orrhage even in ammals which died from 
dehydration The peritoneal pathology could 
be described as a mild serous peritonitis The 
most sinking findings, however, were 

First, the complete or, where partial failure 
was recorded the almost complete absence of 
fibnn When fibnn was present, either an 
insufficient transudate bad been produced, or 
leakage around the drain had occurred It 
was possible to eliminate fibnn to the finest 
strand 
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7 (left) Tnent> four hours following the applies 
tion of tincture of iodine to about 1 6 inches of small bowel 
Almost all of the small bowel and omentum agglutinated 
into one solid mass forming a tumor readily palpable 
throuah the abdominal nail 


Fig 8 Iodine peritonitis which has been treated with 
hypertomc dextrose solution for 24 hours The inHanicd 
loop IS seen to the left There is ver> little fibnn. Thereatc 
no adhesions and the omentum to the ti^ht is Iree Irom 
infiltration 


Second rubber drains m the presence of 
this transudate remained entirel> unencapsu 
laled not only b\ the bowel (lut also b> the 
omentum The httcr structure is far more 
active in the process of encapsulation than the 
bowel and when a result classifieci as a partial 
failurewosobtained theomentum uas invan 
ablj found WTapped about one end of the 
tube 

Third when fibnn formation was prevented 
the omentum remained cntirel> free from m 
nitration a fact of interest because migration 
of the omentum toward a foreign b<)d> is 
alwajs assoaated with in obvious gross infil 
tration assumed by some observers (o be the 
mechanism responsible for such migration 
In its migration toward a drain the omentum 
has an uncannj afBnitj for the open end of the 
drain which it prompt!} plugs, even though 
the remainder of the drain be entirely free 
When the end of a drain becomes plugged bj 
omentum mere contact between this infil 
trated portion of omentum and hypertomc 
solution will not restore the patency of the 
drain In two of our earlier animals, dextrose 
was introduced after encapsulation had been 
present for 8 hours After 48 and 72 hours 
both drams were almost completely encapsu 
lated 

In a second senes of expenments tincture 
of iodine w as used to produce a chemical pen 


(onitis with subsequent adhesions between 
contiguous loops of bow el and omentum The 
iodine was painted on the small bowel and at 
once rubbed off with dry gauze somewhat 
ibraiding the serosa This promptly produces 
a violent reaction m the bowel visible in a 
fen minutes W ifhin 24 hours this unfailing]} 
produces a tumefaction palpable through the 
abdominal wall consisting of bowel severil 
times the amount so treated and omentum 
agglutinated into one solid mass In nine 
inimals so treated dextrose solution was in 
jected after closure of the abdominal wound 
An interval of 20 to 30 minutes following the 
application of the iodine was allowed to elapse 
before the dextrose came into contact with the 
bowel Excepting for two deaths, one from 
iodine poisoning and one from deh>dration 
agglutination between contiguous infiamm 
loops and omentum was prevented although 
here and there a strand of fibnn was present 
This constitutes a much more severe test of 
the action of dextrose than that of a stene 
drain because of the greater degree of infiam 
matory reaction present It cannot be argued 
that the presence of the dextrose a short time 
later washes off the iodine and so pKven s 
inflammation because at autopsy a d-y or 
two later the brittle infil tration of the inv on e 
loops and hxmorrhages in the mesentery ar 
proof of the damage inflicted 
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DISCUSSION 

Two questions remain to be 'inswcred (i) 
what are the possibilities for harm and (z), 
what clinical application has this work> 

The greatest danger, m fact the onl> serious 
one, IS that of dch\dration In a total of 56 
animals there were 5 deaths from this cause 
the earliest death bung 8 hours after the first 
injection, the latest at 46 hours, 2 died in the 
\icinit\ of 24 hours In all 5 the maximum 
safe dose had been far exceeded 
Rcschke ascribed the danger as being Lssen 
tialU due to extensuc dcludration of red cells 
An irreparable injur> done b\ this process can 
easil) be recognized according to Hamburger 
(1) b) the (.\tra\ isiiion of coloring matter 
from the red cells I he resistance of the red 
corpuscles to dch>dtatvon has a certain range 
of a anation but if exceeded, hxmoU sis occurs 
Kuhn found that 50 per cent solutions of grape 
sugar amounUng to from one thirtieth to one 
twentieth of thebod> weight caused the death 
of the ammal in a short time, but that a solu 
tion representing one fiftieth of the bod> 
weight in such concentration was rcadiU tol 
crated Kuhn, howexer, did not carr> his 
ammals over repeated injections The latter 
dose (one fiftieth) is materiall) in excess if 
repeated at 12 hour intervals, for niusea dc 
velops m dth> dration and the animals will not 
drink On the other hand we have earned a 
control animal for 5 da)s wath his abdomen 
full of fluid wath no obvious disabilitj or 
impairment to health, and on an amount of 
solution running Irom 30 per cent to 40 per 
cent below the safe limit 

We did not routinely inject saline solution, 
as did Reschke m his studies on the ervoscopy 
of the blood and transudate Repeated in 
jecUons of normal salt solution would un 
doubtedly raise the limit of safety , both as to 
the amount of solution injected, and the 
number of injections giv en, and is a procedure 
that IS easily followed in the human Kuhn 
demonstrated expenmentallv that with simul 
taneous subcutaneous injections of normal 
salt solution, larger doses of sugir solution 
of the same concentration will be tolerated 
intraperitoneallv 

Local damage to the pentoneum maj be 
disregarded, microscopically onl> a serous 



Iij ofabove) OmontumshowiniunliltraUontliccqmv 
al tvlot a modi. talc f,radc ot iwtilonWu from con 

tact ttith a sletde dram 

F>g to The microscopic as well as the Rro^s appearance 
of the omentum remains almost unchanged in the presence 
of a drain when dettrosc solutionis used 

pentomtis is produced I he inflammatorj 
reaction m the omentum to a stcnlc foreign 
bod> IS far in excess of the changes produced 
in that structure bv dextrose 

The question of taxation of sugar tolerance 
IS not one of moment AnimaK injected ov er a 
period of 48 hours almost invariably had a 
gl>cosuna and a marked hjpergl>cam]a 
ihe use of insulin mav occasionally be desir- 
able On the other hand the rapid excretion of 
the sugar was obvaous from the rapidity wath 
which it disappeared from the transudate 
Within 6 hours after an injection ranging 
from 150 to 200 cubic centimeters or more, 
dqictiding upon the weight of the animal, it 
was a common observation that the transu 
date contained no dextrose or only a trace 
As to the clinical application of the results 
of this study, our work is manifestly incom- 
plete, in that It does not include studies of 
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peritoneal absorption in the presence of dex 
trose and the possibilities for prolonged dram 
age in bactenal peritonitis Our studies so far 
demonstrate that in animals hypertonic dex 
trose solution will pre\ent hbnn formation in 
the presence of a sterile peritonitis of moderate 
grade If further study leads to the conclu 
Sion that the same conditions hold true for 
bactenal peritonitis then such a procedure as 
has been detailed will ha\ea field of usefulness 
m cases of sea ere diffuse peritonitis 

CO ICLCi>IONS 

1 Hypertomc dextrose solution injected 
mtrapentoneallj produces a transudate 

2 If the amount of such transudate is 
sufTiuent fibnn formation can be prevented 


3 Il> this means the patcnc> of a dram 
within the pentontum can be maintained for 
several dajs 

4 In a similar manner adhesions between 
inflamed loops of bowel can be prevented 

5 The method opens up possibilities in the 
prolonged drainage of the peritoneum in cases 
of diffuse peritonitis 

6 It is devoid of danger if dehydration is 
prevented 

The writer wishes to a knowledge the valuable as iitince 
in the experimental work of L \\ Chri tian G C Poster 
and P U Ilutz 
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AN UNUSUAL FALAL OPERATIVE WOUND INEECTION \IEIDING A 
PATHOGENIC ANAEROBE OF EHE GAS G/\NGRENE GROUP 
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From the Otpart'ncnts of SurpeO and Baclenotoey TfcAl jtenan Ho'j'ilal anlTlieCoUeBeof Ph>tician*an<lSufBeons Columl l\ Umvemty 


G t^S g'xngrcnc in its clinic'll mamtcst'i 
tions c'lme into the experience of i 
host of surgeons during the World 
War But the majont> of Trm> surgeons 
and bacteriologists had no acr> clear con 
ception of the ctiologv of the disease It 
i\as gencralij believed that "gas gangrene'^ 
was caused b> the "gas baallus ’ and this 
signified to most minds the W^clch biallus, 
baallus aerogencs capsulatus fio) 

It was of course no newl> recognized in 
fection The process had been described under 
a multitude of names b> a multitude of sur 
gcons of the older generation each one appar 
entlj attaching to it a name depicting that 
particular clinical feature \iath wluch he was 
most impressed, for example "traumatic 
gangrene," "gangrenous phlegmon ’’ "pulnd 
eroph>sema,” "bronzed cr>siptlas," "malig- 
nant cEdema," etc , etc 

It was earlj recognized that anaerobic or- 
gamsms were chiefly concerned in the mfee 
tion but the inherent technical dilTiculties in 
obtaining and mamtaimng pure cultures of 
these orgamsms, the inadequate dilTcrcntiil 
methods and descriptions, as well as the 
chaotic conditions of the taxonomy, led to 
great confusion and controversy On the one 
hand, different orgamsms or mixtures of or- 
ganisms were called by the same name be- 
cause they were denved from cUmcally similar 
cases and on the other hand the same organ 
ism was often given different names when 
isolated from cases judged clinically different 
During the war, the large number of cases 
occurnng among the wounded soldiers, ren 
dered imperative a re study of the whole 
matter from a modern point of view but, m 
the temporary war hospitals, the facilities 
w ere not a\ affable for making careful analyses 
of the anaerobic flora of infected wounds In 


the great majority of cases the wounds were 
contaminated with mixtures of organisms 
both aerobic and anaerobic When cultures 
were made from such wounds the very prcs 
sure of lime made identification of speaes 
next to impossible In some of the larger hos 
pitals and hospital center laboratories where 
there wore bacteriologists equipped for care 
ful inacrobic studies it soon became evadent 
to all workers in that field that the clinical 
disease called ‘ gas gangrene ’ was not a bio 
logical entity Baallus aerogencs capsulatus 
was frequently found to be missing from the 
wounds, and other organisms were present in 
Us stead 

Bui the anaerobic methods m use at that 
time made the isolation of pure cultures so 
difficult that the literature during and im 
mediately after the war became filled wath 
erroneous data on the cultural characteristics 
of the gas gangrene organisms Gradually 
however, technical methods improved and 
now owang espeaally to the efforts of Wein 
berg and Seguin (9), Sacquepee (8), McIntosh 
and Tildes (5), Henry (4), Bulloch (2), Robert 
son (7), Bull and Pritchett (i), Hall (3), and 
m my others, our knowledge of the bacteriol 
ogy of gas gangrene, slight as it still is, has 
become more nearly commensurate wath that 
of our ordinary aerobic wound infections 

It IS now generally recogmzed that gas gan 
grene is not a specific infection fas, for in 
stance, is erysipelas, caused alwavs by the 
haimolytic streptococcus), and that there is no 
specific " gas bacillus” responsible for all cases, 
that the infection is commonly, but by no 
means always, a mixed one, and that several 
\aneties of sporebeanng organisms (called 
generically clostndia in the recently adopted 
nomenclature) can, wath care, be isolated in 
the great majority of traumatic cases as they 
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Fig iMcft) Scition (rom al>d>minal nail lesion I 
surf I i LNudatk (unUmiciM colonies of roici and bacteria 
li uLiutancuu fat nithidluUranlflui linlihraiion archi 
l ture n II pr vfsed C ap< n ur i< /? mu cic «ith eel 
lular ind llui linttliratiin Fibers t\ide>\ >eparated 



Fig i Section from abdominal it-all le i n of patient 
LareC Gram t>o itivc port forming bacilli lo the conn'c 
ti\e li sue of the ubculaneout fat Vrchitecture irell 
presersed (Oil immersion 1 ns Xtooo) 


commonh occur It is further recognized 
that these clostridn are naturally saproph>tic 
inhabitants of the intestinal canal of man and 
domestic animals and of the soil contaminated 
by their excreta that they areonl> rarelv con 
\e\ed from one wound to another m the form 
of a contagium and that practicill> all such 
wounds become infected by dirt or other 
maternl more or less immedntel> conlam 
mated bj soil or intestinal contents 

But among the multitude of anaerobic or 
ganisms obtained by yanous workers from 
cases of gas gangrene onlj a few speaes of 
those described haye consistently met the 
requirements necessary to establish them as 
direct causati\e agents of the condition The 
great majority of the yaneties isolated ha\e 
in pure culture either pro\ed entirely innoc 
uous to experimental animals or else haae 
become so after one or two generations of 
transplants although some of these may ha\e 
enhanced the seaenty of an infection by their 
presence in a mixed flora 


Three or four separate speaes hot\e\er 
haae consistently maintained their yarulence 
o\er prolonged periods of time and, when 
inoculated intramuscularly into laboratory 
ammals are regularly able to produce more or 
less accurately the lesions of gas gangrene 
I he c are 


1 Clostridium w elchii (bacillus aerogenes capsula 
tus discovered by Welch in iSqj Bacillus perfnR 
irens of \eilion and /uber Bacillus phlegmonis 
emphvscmatosac of £ Traenkel ) 

2 Clostridium cedcmalis mabgni (\ibnon sep- 

lique first described by i asteur in iS/ , Bacilli^ 
ocdematis maligni of Koch Bacillus of bhon ann 
Sadis I ) , 

3 Cfostridium nov j i (Bacillus ccdewstia 

II discovered by Now in iSga and rediscoveita b\ 
Weinberg and by Sacquepce almost simultaneousiv 
and named by them respectiveU bacillus cedema 
tiens and bacillus bellonensis ) , j — 

To these three may perhaps be added clostnmum 
histolyticum (bacillus histolj ticus first describes > 
Wembergin iQi () This organism does not pro 
the toxamia so characteristic of the disease 11° . 
discussion although it is able to cause 
destruction and digestion of the living tissue 
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FiffsOeCt) Section from the patient s Incr I -cUn Fii. 4 Stction fmm the pahint <. luir Ur^v. cram 
sive destruction of the h\er tis ue $ome\shat more marked po itivc «pon formmR Inci li cattenil dilTu-kl> thwuKli 
around the central scins than around the portal aua-t the ti uc (Oil imnur'ion l<.n»,Xia» ) 


injected in sufficiently large amounts into guinea 
pigs 

Each of the senes mentioned is an cntirclj 
distinct species comprising strains winch ma\ 
var> in minor cultural features in their 
agglutinins and m the degree of their palho 
genicit) but which possess in common cer 
tain fundamental characteristics rendering 
their differentiation from the other species 
not a particularly difficult matter !NIorc 
o\er, each species produces a greater or less 
amount of highly specific cxotoxin tn iftlro 
for which a speafic antitoxin may be pre 
pared This fact is of the utmost importance 
in the final identification of any particular 
culture of a pathogenic anaerobe For while, 
on the one hand, the antitoxin prepared from 
one strum of any given species is equally 
effective against iny other cultural or 
agglutinative variant of the sime species, 
on the other hand it is nev er effective against 
the toxin of any strain of any of the other 
species 

One or other of these three speaes, with 
rare exception, has been regularly isolated 


from all cases of fatal liuman gas gangrene 
Therefore, it is not without interest tint we 
have obtained, from a fatal case, aclostruhum 
wluch docs not culturally agree with an\ of 
the others, which produces a true exotovin 
not ncutraluable by the antitoxins for any of 
the others and whose ‘='pccific antitoxin is 
ineffective against any of their lovins 

It is of addition il interest lint we have 
been able to trace the source of the infection 
to the introduction into an operative wound 
of material contaminated with animal inlts 
linal contents, that is, to surgicil catgut 
which was not sufficiently “stcrili/ed ” 
Catgut, as IS well known, is manufactured 
from the muscularis mucost of the intestine 
of sheep 

1 he purpose of this paper is to present the 
results of certain observations on this organ 
ism wish to report its characteristics in 
some detail and to discuss briefly its general 
significance 

Iirst we will present the clinical aspects 
of the case from which the organism was 
taken 
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Tig 5 (above) C(q in lium<rOematoid') masmrarfrom 
a blood acar plate Twenty hours sromh Lareenram 
positive pore forffliiv? baoDu "ilh pores pararentn) 
when in the bacilli I ut mo t of them free (Xiooo ) 

I ij, 6 Colon} of Clostridium ocdematoides on a blond 
agar plate Twent} hours growth The colons i u uall} 
stellate vvich the long diameter in the direction of the slrcaL 
of the inoculating needle (XjS ) 

CASE HISTORY 

The patient was a middle aged vvoman m Rood 
general condition suffering from fibrosis uten with 
profuse uterine bleeding She was cared for in an 
other hospital bj one of us (I C ) A supravagi 
nal hysterectomy was performed through a median 
hypogastric incision The appcndiit was also re 
moved the stump bgared wjfh plain ratgut car 
boUzed ami not inverted Ham catgut was used 
for the pelvic sutures The peritoneum was dosed 
with continuous plain catgut Th« lascia was 
sutured with chromic catgut and the skin with silk 
The course during the first week following the 
operation was without incident save for the fact 
that the temperature curve was slightly higher than 
usual On the first and second days tt reached loi 8 
degrees F On the third da\ it w as to t j degrees F 
On the fourth fifth and sixth days it reached too 4 
degrees F and on the seventh day fell to 100 degrees 
r During this period the puUe ranged between go 


and IIS antf on the seventh day it was gi The 
skm sutures were removed on the suth dav and 
there was apparently primary union but the wound 
edges were slightfy cedematous On the eighth day 
the temperature rose again to loj degrees T and 
there was severe pain in the back Herpes of the 
tight buttock was noted There was considerable 
pam in the region of the wound These symptoms 
and signs increased during Ihe next 24 hours On the 
ranth dav the external genitalia became very Q:ciem 
atous without apparent cause and the tempera 
tunr reached 102 2 degrees F U hen the wound was 
dressed on the tenth day it was found that there 
was a diffuse cellulitis of the abdominal wall below 
the umbilicus Redness pitting cederoa of the skin 
and tenderness over the inflamed area increased 
dunng the nett day On the fourteenth dav 4 days 
after the appearance of the brawny induration it 
was deemed wise to incise a softened area over the 
lower Tight rectus musch h>o free pus was found 
but a profuse scrosanguineous etudate filled them 
Ctsion The abdominal fat was firm and white re 
sembimg bacon fat There was practicallv no 
bleeding Routine aerobic cultures at the time of 
this operation yielded no organisms Following Ihe 
operation there was some relief from pam but the 
indurated area gradually extended laterally and 
profuse serous discharge soaked the dressings 
\erobic and anaerobic cultures from the wound sur 
face on the day after the operation were negative 
An aerobic blcx^ culture failed to show any’ grow tb 
On the fifteenth day after operation Dr Albert 
A Berg saw the patient m consultation and called 
the condtiton woody phlegmon Ke advised the 
application of hot flaxseed poultices and Rflv e a good 
pTOgno:>is Thereafter the patient s temperature 
rose daily to loj 4 degrees F and to* 6 degrees F 
The pulse ranged from go to 140 and it was of poor 
quality There was verv little tendency to the forma 
lion of granulations in the wound Her general ren 
dition however remained fairly satisfactory The 
unntty output was good 
On the nineteenth day after the operation the 
lower left rectus region was incised down to the 
posterior rectus sheath The finclmgs were the same 
as on the right side The fat showed occasional 
necrotic foci and the muscle was very ojdematous 
Cultures of the fluid and a liny bit of fat were taken 
by another bacteriologist \gam no organisms vvc^ 
obtained by aerobic anil anaerobic methods There 
was hitle if any improvement following the fas 


operation 

On the twentieth day the patient was seen b\ 
Joseph A Blake who considered the condition to 
a diffuse phlegmon m which pus might ' 

form He believed the incision* and the poultic S 
to be beneficial Hi* prognosis was favorable 
the twenty first day the patient began to tail ‘ 
pufsc became weaker and more rapid one be 
drowsy and was irritable when aroused ‘ive 
later the original median wound began to o 
down and U was opened with scissor* witnour 
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anxsthetic No fnnk granulations could be «:ccn 
Discharge of the same character as noted in the other 
NNOunds CKuded from the wound surfaces 

On the t\\cnt\ sc\enth da\, one of us (I I M) 
was asked to see the case Ihe possibihtv of a 
Clostridium no\>i (bacillus ademaiiens) infection 
was discussed Cultures were taken /com Ihc surfaces 
of all three wounds Ha:mol\tic slaphvlococcus 
aureus nonhxmoUtic streptococcus and bacillus 
subtilis were obtained \o anaerobic organisms were 
found 

Atransfusion was followed b\ tcmporar\ improac 
ment in the patient s general condition for 4 da\s 
although the temperature <lunng thia period reached 
103 8 degrees I Subsequcntlj the temperature 
rose to 1044 degrees I Ihen the patient became 
\crN much more restless and irritable with cold 
perspiration nausea and vomiting There was 
progressive weakness of the pulse 

On the thirt> fourth dav, 50 mils ol clostndium 
novji (bacillus ccdcmaticns) scrum were given intra 
muscularlj in the abdominal wall and thigh There 
was no evidence of improvement She became more 
drowsv and the pulse graduallv mounted and weak 
ened Dr Howard Lilicnlhal was called m at this 
time He said that he had never «ccn a comlition 
like It before He believed it to be an infection in 
spile of the negative cultures from the tissues He 
advised as a last resort evcision of the involved 
subcutaneous tissue leaving the skin intact He 
favored loose packing of the wound and rccommcndcil 
transfusion both before and after the o^ratton V 
transfusion given at this stage was foUowcd b> a 
chill and fever reaching 106 degrees F The pulse 
became imperceptible and she expired conscious 
almost to the end 

\n autopsv was performed about to hours after 
death The three longitudinal wounds in the lower 
part of the abdomen were covered with thick pur 
ulent exudate The lower half of the abdominal 
wall was twice Us normal thickness and it had a 
board like consistcnc) No crepitation was felt 
All of the la)ers including the peritoneum were in 
durated and cedematous The larger subcutaneous 
vessels were thrombosed There were small ecchv 
motic areas m the involved tissues but no free pus 
\\hen the peritoneal cavitv was opened about 50 
mils of amber colored fluid were found as well as 
some flakes of flbnn on the cods of the small in 
icstine The appendix stump was smooth There 
was no thrombosis of the vessels of the abdominal 
cavit> The liver and spleen were congestcil The 
kidnejs showed nothing remarkable About s® 
mils of amber colored fluid were found in the pen 
cardial sac There were adhesions between the 
parietal and visceral pleura: on the right and both 
lungs were cedematous 

The microscopic examination of the lesion m the 
patient showed an extensive cedema of the sub 
cutaneous fat and muscle and a dense infiltration 
with mononuclear and pol> nuclear wandenng cells 
There w as surpnsinslj little destruction of the fattj 
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I ifi 7 The Itsion of elostruimm rcdcmitindi~« m a 
guinta pig (one half life ize) Tlit pig diid from 16 to 
o hours after the inj ction of o S cubic centimeter of a jo 
hourcullun into the lower midlinc of the abdominal will 
It produced an exten ivc ulb bki lodcma of the whole 
ntdominil wall which wns hxmorrhvgic around the point 
of inoculation 

tissue but the muscle fibers appeared to be atrophied 
as if b\ pressure (I ig i) The oil immersion lens re 
veiled gram positive rods m great numbers through 
the fat These w ere distributed irrcgularl> In some 
places the> were ver> dense and m others absent or 
vcr> sparse (I ig :) The liver showed extensive dif 
fuse degeneration which was chieflv around the cen 
tral veins (Fig 3) and manv spore forming rods 
were found all through the tissue (Fig 4) The kid 
nevs showed some destruction of the tubular epithe 
hum but this was not striking The other tissues 
showed nothing remarkable 

At aulops} an opportunita was given one 
of us (r L M ) for obtaining matern] from 
the lesion for culture The skin was painted 
with 7 per cent iodine and a fresh incision 
was made into the abdominal wall Large 
pieces of the cedematous fat and muscle were 
excised for bactenological studj This tissue 
>ieldcd onl> two organisms, one aerobic 
baallus p)OCiancus and one anaerobic 
which could not be identified It was found 
that this anaerobe, in pure culture produced 
a lesion in a guinea pig which was similar to 
the legions caused b> clostndium nov>i and 
clostndium cedcmatis maligni but which 
differed somewhat from them It was 
further found that it was different from these 
other species in certain of its cultural char- 
acten'stics It became evident that the 
organism warranted further study to deter 
mine whether or not it was pathogenic for 
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Fig 8 The le ion of cloatndium <rdematoide in a dog 
(about one sixth life ize) The dog died three da>-s after 
the injection of i j cubic centimeters of a to hour culture 
into the ubcutancous tissues of the abdominal nail just 
to the nght of the mi lime It jiroluced an exten ise hard 
sli„htlj himorrhagic oedema of the u hole thickne s of the 
al dominal wall resembling closcl> the U i n in the patient 

Other animals and whether or not it would 
maintain its pathogenicit> o\cr a period of 
time It was also necessar> to subject it to 
various cultural and serological tests to 
difTerentiate it from the other well Known 
organisms of the gas gangrene group 

A DESCRIPTIOV OF TltE ORGANISM 

We have called thiv anaerobe clostndmm 
cedtmatoides to indicate its similant> to the 
other organisms of this group 

MORPIIOLOGV 

Form It IS a large baallus varying from 
I to 4 in length and from 03 to 05/* 
in width The ends ire square rather than 
rounded It generally occurs singl> but may 
be in pairs or chains of three or four Rirely 
short threads have been observed corre 
spending in length to four or five individuals 
It IS strongl> gram positive in young cul 
turcs but on further incubation or on stand 
ing some individuals become gram negative 

(ris s' 

Spore formation Spores are readily formed 
They are generally paracentral but they may 
be central or subtermmal Spores are fonned 
in large numbers in plain broth m 20 hours 
but are not usually seen in i per cent dextrose 
broth until the third or fourth day of incu 
bation Many spores are present in 20 hour 
cultures in cooked meat medium without 



Fig 4 The lexion of the toxin of clo tridium cedems 
toides in mice The mouse on the right died over night mth 
a large dose of toxm The mouse on the left died in 3 davs 
with a small d>se of toxin The icdema is usual!) greatest 
when death occurs slowly 

dextrose and a fair number when 02 per 
cent dexiroie is present m the meat medium 
Whenever spores are found a large proper 
tion of them are free Spores have been 
observed but are very much less numerous 
in the experimental lesions in animals and 
in the blood of animals Killed by the 
infection 

Capsule formation The vegetative forms 
have no capsule but the spores appear to have 
a thin capsule with the Hiss stain 

Molilil\ The orgamsm is actively motile 
in young cultures In cooked meat medium 
both with and without o 2 per cent dextrose 
after four and a half hours of incubation 
many motile forms are present After 9 hours 
of incubation the organisms in the dextrose 
medium are distinctly less motile while m 
the medium without dextrose they are still 
very active After 20 hours only a few ac 
lively motile individuals are seen even in the 
culture medium free from dextrose 

COLTURVL CIIVRACTERISTrCS 

Anacrobiosis To obtain anaerobiosis for 
this study we have used a modification 0 
the McIntosh and Fildes jar (6) 

complete anaerobic conditions and permi s 

use of any media used in aerobic 
Methylene blue m i per cent dextrose brom 
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js u‘5cd IS an indicator of the complete reduc- 
tion of the atmosphere vithin the jar I his 
organism is a strict anicrobc It grows is 
rcadil) under anaerobic conditions as clos 
tndium welchu and clostndium ccdematic 
maligm It docs not require as complete 
anacrobiosis as clostndium no\M 
Grcrt til on solid media On 5 per cent sheep s 
blood agar in petn plates the colonies arc 
discrete ind stellate with the long dimension 
gcncrall} in the direction of the streak made 
b\ the transplanting needle Ihc margin is 
\cr\ irregular (Fig 6) Occasionallj a fern 
like spreading is seen from the edge of some 
of the colonies When this was first ohscracd 
it was thought that there was a contaminating 
organism present, but repeated transplanla 
tions showed that such was not the case It 
IS bchcN cd that this f ernhke spreading margin 
depends upon a inations of moisture con 
dcnsation on the surface of the media 1 he 
colonics are grajish m color Rarcl> there 
IS a sUghllj greenish tinge around the colon) 
No haimolisis is taadent but when the colon) 
has been remoaed from the surface of the 
blood agar there is a faint pallor to be seen 
in the underUing media In agar tubes the 
deep colonies arc small discrete, and moss> 
In dextrose agar the medium is fragmented 
b) the gas which is formed 
riuid medium In plain meat infusion broth 
it grows readd) wath a cloudy suspension in 
creasing in densit) from the surface down 
ward When the tube is rotated it is seen 
that the growth has a thick, tenaaous appear 
vnee and when it is taken up in a pipette 
Its mucoid character is exadent In dextrose 
broth, this is not present except m old cultures, 
and there seems to be a defimte correlation 
between the mucoid character and sporulation 
In cooked meat medium the mucoid character 
IS igam d prominent feature in old cultures 
The growth is diffuse and graduallj settles, 
but does not Iei\e the supernatant fluid clear 
except after standing for sexcral days If 
left in the air at room temperature the upper 
part of the supernatant fluid clears and a 
condensed nng 3 to 5 millimeters wide forms 
about 2 centimeters from the surface Below 
this the suspension is thinner but increases 
in density down to the meat at the bottom 


Gelalni When grown on gchtin there 
IS no rapid change but liquefaction is com 
pletc in 48 hours 

rcnneiitali c action When grown on x per 
cent sugar media it ib not actixe except in 
dextrose in which it forms large quantities of 
gas and aad \Uhough growth is profuse m 
other sugar media, no acid and no gas arc 
formed in lactose saccharose silian, man 
mtc orghcenn 

Milk With litmus as an indicator milk 
shows a xer\ slight purpling after 72 hours 
There IS no clotting but the medium becomes 
somewhat thicker After 3 or 4 da\s growth 
in milk there is cxadcncc of partial digestion 

Proteohtic action After prolonged incuba 
lion there is slight surface erosion of Loefller s 
mwhum hut no real liquefaction In meat 
medium there is no digestion of meat fibers 
although there is some darkening of the sur 
face h\cr of the meat after some dais The 
odor of the gas produced on cooked meat me 
dium IS foul but not distinctixc It is not a 
but>nc acid odor but rather resembles that of 
old cheese 

Thermal death point It is well known thit 
the thermal death point of spore forming or 
gamsms depends to some extent on the age of 
the culture and the rciclion of the me&um 
in which the culture is heated Under cer- 
tain constant conditions howexcr, the xan- 
ous species show some differences of resist- 
ance with considerable rcgulinl) After 
growing for 20 hours in o 2 per cent dextro=e 
cooked meat medium 5 drops are trans- 
ferred to sexeral tubes of fresh medium 
These tubes maj then be heated at different 
degrees of temperature for constant penods 
of time and then incubated m the usual wax 
Under such circumstances the spores of this 
organism resist 85 degrees C for 15 minutes 
but are ubuall) destroyed bN 90 degrees C 
for the same length of time 

PATHOGENICITY 

Palbogenicil\ for laboratory animals Clos 
tndium cedematoides is lethal in small doses 
for mice, rats, guinea pigs rabbits, cats, dogs, 
pigtor^, and chickens No other ammals hax e 
been used The effect has been so prompt in 
these ammals that there is little doubt of its 
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T\RLE I— P\TI!OGEMCIT\ OF CLOSTRIDlOlt 


aOEM V rOlDES — 20-HOUR 

USED 

CULTURES WERE 

Or mil for 20 f,ram vvintc mill L 

Oxer lught 

0 3 mil for a 150 jsrara vvhite rat 


0 23 mil for a largt pigeon 

In ohxurs 

0 23 mif fora 33O f.ram frumca pij. 

Oxer ni„ht 

0 0 mil for a 23OO gram rabbit 

In 20 hours 

0 30 mil for a large thicUcn 

In 30 hours 

I 0 mil fir a 4500 gram cat 

In s daxs 

I , miN for a I3 kilo ram riof, 

Ini daxs 


general pathogcniotj U hen a 20 hourculture 
m o 2 per cent dextroic cooked meat medium is. 
injected ■iuljeutaneou'>]\ into ammiUin dosCs 
rangin^ from o 1 cubic centimeter for a '»o 
gram mouse to i 5 cubic centimeters for 1 
kilogram dog it kills the animal m from 10 to 
7 hours rheorganism maa be recovered from 
the lesion the peritoneum and the heart The 
t\picil lesion in a guinea pig is an extensive 
slightly hxmorrhagic adema of the subcutane 
ou tissues dig 7> It IS not as extensive nor 
as colorless as the typical lesion of the clostn 
dium novyi It is not as haimorrhagic and 
the muscles are not as red as the tvpical lesion 
of clostridium (z.dematis maligni It is rather 
midwav between these two with resemblances 
to both Gas formation is minimal but is 
present to some degree in the muscle The 
ademi IS most marked when death occurs 
slowlv In the cat and in the dog the lesion 
resembles the human pathology more closely 
than m the other ammals Tlus may be due 
to the denser subcutaneous tissues in these 
animals In cats and dogs these tissues are 
enormously thickened with a rather firm but 
exceedingly moist cedema from which a scro 
sanguineous fluid escapes on incision (Fig 8) 
Not long before death pigeon« guinea pigs 
rabbits and mice show a paralysis of the 
muscles Clomc convulsions may develop 
immediately before the end 

The minimal lethal doses for the'ie Jabon 
tore animals have not been determined Fatal 
doses all given subcutaneously arc shown in 
Table I 

The maintenance of paihogemcih for labora 
lor\ animals The strain has been transferred 
scores of times on several different kinds of 
artificial media o\ er a period of 2 y ears and 
it has maintained its active pathogeniaty 


TVBtl: It — THE PROTECTIVE EFFECT OF THE 
lilMUNF SERUM 

The «cra and toxin wer tnixod and in ubalfd for on 
^ral 37 j tfcjirces t hrforc ubmtaneou inoculation 

« Stnim rabint No (6 siri'^ subcutan 
ou inoculation ) 0 25 mil 

+CI0 tridium irilcmatoi lis kxiiioJs 
nut Survived 

a Sirum rabbit No 4S (5 sen s intrav nr>us 
inoculation*) 0 25 mil 

+CI0 tridium (cdimatoidts toxin o 2j 
miJ '^urvivid 

3 Normaf rabbit siriim o 2s mil 

+CI0 tridium irtl maioiJ s toxin o 2) 
mil n d o ec ri,bt 

4 Ham broth o 25 mil 

+CI0 tridium itdematoidib toxin o 5 
mil 111 d ov r ni ht 

5 S mm rabbit No 4 Q o 10 mil 

+-(.lo tridium edimatoidis to m 040 
mil '^urvnril 

6 Serum rab! it No i<i o o* tnd 

+CI0 tndium luikmalndcs 10x10043 
mil SunxvcJ 

Ptilhogenicitv for »tan \ description of 
the human lesion both gross and microscopiu 
IS given in the case hi&lorv Ihcsv findings 
were consistent with the clinical aspect® oi 
the case and seemed to indicate that the 
organism which was found was responsible 
for the lesion and for the fatal outcome Its 
occurrence m a fatal lesion m man when con 
sidered with its pathor,cnicily for animals 
would tend to lend weight to the belief thaPit 
IS also gcntnll) pathogenic for man 

TOM\ PRODUCTION 

The organism produces a true cxotoxin 
filterable thermolabile having a latent penod 
and capable of stimulating an antitoxin when 
injected in sublelhal doses into animal 
Toxin IS produced both in plain meat mfu ion 
broth and in cooked meat medium It is some 
what more powerful m plain broth culture 
than in the meat medium and 20 hour culture® 
in both media yield more active toxins than 
cultures incubated for 1 week The filtrate 
from a 20 to 24 hour culture in cooked meat 
medium wath o 2 per cent dextrose is hi^> 
toxic for mice guinea pigs and rabbits The 
minimal lethal dose of this fovin for a 20 
white mouse is approximately 002 cubic 
centimeter The minim il lethal dose for a 
350 gram guinea pig hes between o i cub'C 
centimeter and o 25 cubic (.entimetcr 
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TUUF 111 — TJIF AHSINCr 01 I'ROTI (’TION 
ACMNST CLOSTRIDIUM (FDEM \TOII)I S TO\- 
IN MITII rOTENT CLOSTRIDIUM MFiaill 
CLOSTRIDIUM \OV\I \ND CIOSTRIDIUM 
ODEMVTIS MVLIGM ANTITOXINS 
The sen 'ind toxin«; were mixed xnd mcuhaleil for one 
hour at 37 5 degrees C before subcutaneous inoculition 
Mouse Resotls 

I Clostridium wclclui intitoxin o 25 mil 

+ Clostridium axKmatnidis toxin 0 ^ 
mil I>i«l oxer 

do tridium wtlchii antitoxin o s mil 

-fCIo tndium redcmatoides toxin ooj 
mil Ibid m ^6 4S hours 

3 Clostrulium nowi antitoxin o 15 mil 

+Clo5trKlium letlematoidts toxin o Jj 

mil Oud uxer nii.ht 

4 Clostridium no\ji antitoxin o 25 mil 

d-Clo tndium itxlematoidcs toxin 002 
mil Dieil in 7 So hours 

5 Clostridium trthmalis mali^ni antitoxin 

o 23 mil 

+Clo«tridium redcmatoides toxin o , 
md fbod m 36 hours 

0 Clostridium ccdcmatis maligni antitoxin 
0 25 mil 

+CI0 tndium axlcmatoidss toxin 002 
mil Died in $6 64 Iwnirs 

lesion in these Tnimals Mluch the toxin pro 
duces IS chiefls t jcUjlikc cedema not unlike 
that produced b> the clostridium no\>i 
It has not the hTmorrhigtc element seen m 
the lesion produced b> the Mholc culture 
When gi\cn in large doses the toxin kills 
prompll> and there is x cr> little oedem t but in 
small doses the cedema increases gradual!) 
and IS \er> marked at death sometimes gi\- 
ing the appearance of mechanicaU) choking 
the mouse (Fig 9) One sublcthal dose caused 
a mouse to sxxell up to almost txMce its onginal 
size in 4 to 5 da)s xvith subsequent subsidence 
to normal A mouse that is ill lies quicll> with 
eyes closed and hair bnstlmg Respirations 
are deep and slox\ As the oedema develops, 
all movements become sIom and ponderous 
loward the end it falls over on its side or 
flattens out as if paralyzed Occasionally 
there are a few spasms ]ust before death 
Intravenous injection of toxin in rabbits in 
several instances caused an exudation of fluid 
into the pleural, pericardial, and pentoneal 
cavities, xvith death 

The latent period of toxin action There is 
no immediate effect following the injection 
of toxin Even with large doses several hours 
elapse before there are signs of intoxication 
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TMlIF IV — Till RECnROC\L TFSfS WITH 
CLOSTRIDIUM NOVYI \ND CLOSTRIDIUM 
aDEMVTOIDES SERV AND THEIR RLSPFC 
TIVF TOXINS 

the tra ami tnxinx win. mixed nml meubaUd for one 
hour 'll 3/ ^ deRfccs C before «!ulKulancoux inocuhtion 

M RmuIis 

1 Clostridium redimiloidcx trumo23miI 

+CI0 tndium «alcmatoidis toxin o 25 
rail Sunned 

2 Cloxtndium (rdcmxtnidcs <crum o 23 mil 

+Cloxtri<lium novji toxin o 23 mil Dud o\ir night 

3 Clo trulium reilcmitoidcx «crum o 23 mil 

+Clostntlium no\>i loxm 003 mil 

-i-hroth o 20 mil Died oxer night 

4 Clostndium noe>i xerum o 5 mil 

+Clo'4tndium noewi toxin o 2> mil Sur\i\cd 

5 Clo tndium noNwi (rumo23miI 

d-CIu tndium (celcmatoides toxin o 3 
md Dud oxer night 

Cl Clflxtndium no\>i xcrum o 23 mil 

+ C!oMru 1 ium icilcmalmdes toxin 003 
mil 

+lm>th o 20 mil Died m 30^ 40 hours 

The deterioration of lovtn I he toxin grad 
ually loses some of its potency even if kept 
•sealed in the ice box The minimal lethal 
dose of one filtrate increased from o 02 to o 05 
in the course of a month This deterioration 
takes place more npully at room temperature 
T hcnnolahihlv of (he loxtn The toxin is 
destroyed by boiling for $ minutes or by heat 
ing at 56 degrees C for i hour It is greatly 
attenuated but not entirely destroyed by 
healing at 56 degrees C for 30 minutes Lower 
temperatures down to 37 5 degrees C alien 
uatc it slightly 

ANTITOXIN EXPERIMENTS 
The anii^enic properties of the toxin Anti- 
toxic scrum may be obtained in ribbits either 
by intravenous or subcutaneous inoculation 
of the filtrate The doses must be very small 
and the weight of the animals must be w atched 
carefully We obtained satisfactory results 
by the injection of a small dose daily for 3 
days out of each week starting with o 5 mil 
and gradually increasing the dose with each 
senes After three senes of subcutaneous 
injections the rabbit’s serum showed weak 
protection After five such senes the serum 
proved to be of considerable potency Nine 
days after the sixth series the animal was 
killed for serum, after havang received 16 5 
mils of the toxin m six weeks’ time Then it 
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TABLE V — THE KECIPROC \L TESTS U ITif CEOS 
TRIDIUM NOVYI AND CLOSTRIDIUM <EDE 
MVTOIDES SERA AND THE CENTRIPUGED SU 
PERNATANT FLUID OF TIIFIR RESPECTIVE 
CULTURES 

The era and ccnlnfu;,e<} supcrnitint fluid were mmd 
and incubalcd for one hour at 37 s d grecs C before 
subcutaneous inoculation 

M K 119 

1 Clostridium ccdcmatoidts erum 0 Jj mil 

+0 55 mil of the Centrifuged uper 
njtant fluid of a 20 hour culture of 
Clostridium ««lcmatoi les Survived 

2 Clo tridiuni ecd matoidc irum o as mil 

+025 mil of the centrifuged uperna 
fant fluid of a 20 hour culture o/dos 
tridium novyi l>ied over night 

3 Clostridium novji serum o 25 mil 

+0 mil of the centnfu"cd uper 
natant fluid of a 20 hour culture of 
clostndium novii Survived 

4 Clostriilium novvi serum o 25 mil 

+025 mil of the centrifuged upir 
natant fluid of a ao hour culture of 
ilostridium adcmatoidea Died wer night 

ttas found that 005 mil of the serum would 
protect white mice against 0 45 mil of toxin 
(see Tablt II) himilarlv after five senes 
of intravenous injections with somewhat 
smaller doses potent serum was obtained in 
another animal 

The prolccti c e^cct oj the immune serum 
The following experiments as shown m Tabic 

TVBIL \r — THE RECIPROCAL TESTS WITH 
CLOSTRIDIUM anFMATIS SlAtICNl AND CLOS 
TRIDIUM CEDEMVTOIDES SERA AND THE 
CENTRIFUCrED SUPERN VTANT FLUID OF 
THEIR RESPECTIVE CULTURES 

The era and centrifuged supernatant fluiJ Here miTcd 
and incubated for on hour at 375 degrees C before 
subcutaneous inoculation 

Mo c X Its 

j Clostridium cjematoides serum o as mil 

+0 25 mil <f the centrifuged uperna 
tant fluid of a 20 hour culture of 
clostndium ccdematoides Survived 

2 Clostridium crdematoides icrum 0 as mil 

+0 25 mil ol the centrifuged super 
natant fluid of 3 20 hour luJtorc of 
clostndium ademati malifeni Died over ii4,ht 

3 Cbstridium eedematis maligm erumo2s 

mil 

+0 23 mil of the centrifugid super 
natant fluid of a 20 hour culture of 
clostndium cedematis maligni Sur ned 

4 Clo tridium cedematis maligmscrum o as 

mil 

+0 25 mil of the centnfuged super 
natant fluid of a ao-hour culture ol 
clostndium cedematoides Died over night 


TABLE VII — THE RECIPROCAL TESTS WITH 
CLOSTRIDIUM WELCHir AND CLOSTRIDIUM 
ffDEMVTOIDES SERA AND THF CENTRI 
FUCFD SUPERS VTANT FLUID OF THEIR RE 
SPECTIVE CULTURES 

The sera and centrifuged upernatant fluid \ ere miv J 
and ineubaUd for i lour at 37 5 dcgrcis C before intra 
peritoneal inoculatnn ‘ 

M a«e R ult 

I Ciostriditim nedcravtoides crumo j mil 
+0 2j mil of the centnfuged super 
natant fluid of a 20 hour culture of 
clo tndium od matoides Survived 

a Clo tndium adematnides serum o aj mil 
+0 as mil of the centrifuged superna 
rant fluid ofaao liourniHureofc/os 
Indium Hcichii Died over iii hf 

3 Clvstridium wcichii scrum 0 25 mil 

+0 s mil of the centrifuged super 
natant fluid of a 20 hour culture of 
cJoslnJjum mkh]) Sunned 

4 Clostridium Helchii scrum 0 25 mil 

+d 2S mil of the ccntnfu''t(I super 
natant fluid of a o»hour culture of 
clo tndium crdematoides Died over night 

■Vn inirap nloncal instead of a subcutaneous inocu 
lation was used in this test becau e the clo tndium uclclm 
toxin was rrlatiycl> weak 

It demonstrate the potenev o£ this new im 
mune rabbit serum against the toxin produced 
b> this organism 

7 he absence of prottcUon opamst this toxvi 
by polait eloslnditm u.clchn clostridum noJ\t 
and (losindtum adematis mahgnt anUloxins 
Antisera for dostndium welchu clostndmm 
nov>i 'ind clostridium tcdemitis maligm 
which had previously been demonstrated to be 
potent in protecting white mice against the 
toxins of these respective organisms v'ere 
tested for protective action igainst this toxin 
and found to hav e no effect ( Table If I) 

The reciprocal tests u,ilh closlrtdtum nr'y 
and clostndium cedematoides sera and their 
toxins \\ hen thtre sera \ere tested against 
the toxins produced by the homologous and 
the heterologous species it was found that 
thej were potent against the former but im 
potent against the latter These experiments 
are show n in Table IV 

The reciprocal tests a^ilh clostndium <10 ''■t 
and elostndtum adematoides sera and inetr 
uiiftllcred cultures When these sera were 
tested against the centrifuged supernatant 
fluid of 20 hour cultures containing not only 
toxan but IivTng organisms the results agai 
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showed stnclU specific protection Tins is colon> and a wide zone of partial hTmol> sis 
shown in Table V T he non hxmol> lie strains produce the outer 

Ihc reciprocal tcUs itlh chstndtum ade zone onh The colonics are usuallj round) 
mails mali(^m and closlndium cedcmalotdes (!>) The absence of fermentation of gljcenn 
sera ami Oicir unfiUcred cultures 1 he cxpcri with the formation of acrolein (c) The ab 
mcnls dcbcnhed in the preceding paragraph sence of acid and gas production with lactose 
were repcitcd with the sera of closlndium and saccharose (d) Ihc absence of but>nc 
ccdematis miligm and closlndium adema aad odor in devtrosc medium (c) The greater 
toides, with almoat identical results these tendcnc> to spore formation 
are shown in 1 able VI 2 From closlndium ccdematis maligni 

The reciprocal tests ^liUi closlndium dclchtt (\ibrion sepUque), b> (a) the differences m 
and closlndium a:dcmaloulcs sera aud ihctr tin the colon) grow Ih on blood agar (Clostridium 
filtered cuUurcs The experiments dcscnbcd oedemiUs maligni usuall) spreads o\er the 
m the preceding paragraph were repealed plate m a thin film and most strains are 
wath the sera of clostndium welchii and clos ha;mol>tic ) (b) 1 he absence of fermentation 
tndium ccdcmatoidcs with similar results of Uctosc and sahcin (c) The greater tend 
It was found that o 23 mil of the centrifuged cno. to free spore formation 
supernatant fluid of the clostndium welchii % From clostndium no\)i (bacillus cede 
culture was not sufficient to kill the mouse maticns) b> (a) the difTerencc:, m the coIon> 
when injected subcutaneousl>, but when the growth on blood agar (Clostndium nox^i 
expenment was repeated wath intrapcnto usuall) forms distinctly green colonies which 
ncal injections, the specific homologous protec arc often slightly hccmolytic) (b) The 
tion was eaadent ihe results in this cxptri absence of prompt flocculation in fluid media 

ment arc shown in Table VII (c) The absence of fermentation of glycenn 

The diJfcrenUalion of chstndtum (cdcma- (d) The greater tendcnc\ to free spore for- 
toides from the other pathogenic anaerobic mation 

baciUt *1 he foregoing experiments wath toxins These cultural differences are shown in 
and antitoxins concluswcly demonstrate that Table VllI 
this organism represents a species distinct 

from clostndium welchu, clostndium novyi source of this organism 

and clostndium ccdematis maligni, but for How this organism entered the body of the 

prehminary differentiation, the cultural dif patient is a question of great importance 

ferences between these pathogenic anaerobes The circumstances were such as to point to an 
are of prime importance One may distinguish operating room infection Within a penod of 
clostndium ccdematoides from the others by 4 days after this case was operated on, four 
the following differences other clean cases tn the same hospital, cared 

I From clostndium welchu by (a) the dif- for by two other surgeons developed fatal 
fuenccs m the colony growth on blood agar operative wound infections of the gas gan- 
(Clostndium welchii, if hxmoly tic, produces a grtne type These surgeons have ven kindly 
narrow zone of complete haemolysis about the consented to our including m this paper very 
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TABLP 3X — THE PROTECTIVE ACTION OP CIOS 
TRIDIHM CEDEMATOIDES SERUM OT THE 
TOYINS PROM CULTURES Or THE CATCHT 
STRAtMS 

The eta and ibe toxins were mixed and incubated for 
one hour at 37 5 degrees C Lefore subcutaneous inocula 

tian 

Mouse Rnults 

I Clostndium cedematoides serum (rabbit 
No 40) o 35 mil 

-i-toxiij from catgut strain No i o ig 
mil Survived 

s Qostndium novyi erum o *j mil 

+toTin from calgut strain No r o »s 
mil Died oxer Mght 

3 Normat rabbn serum o ij mil 

-J-toxin {rotn catgut sltam No i o *5 
md Died in 30 hours 

4 Qostndium oKtematoides scrum (rabbit 

No 40) o is mil 

+to«n from catgut strain No 9 o 95 
rad Survived 

5 Closindiura nov>i serum o 9, iml 

+toxjn ftonv catgut strain No j o *s 
tiul Died la td hours 

6 Nonsal rabbit serum o sj md 

+t09iQ from catgut tram No 9 925 
rod Died over nigbt 

bnef resumes of their cases Itv all of these 
cases rbronuc catgut vas used for sutunng 
the fasaa of the abdominal wall 

Cass: The pattest was a tttsle aged? Aright 
isgutnal hernia repair asd an appeodicectomy 
through a nght rectus incision were dose The con 
valescence was normal for 7 dajs On the eighth 
day the rectus wound became slightly indurated 
hut was not painful The temperature rose to lot 
degrees T and the pulse to po On the moth day 
patient complained of pain m upper mosion The 
induration had spread and the whole region was 
very tender An opening made in the wonad failed 
to reveal pus Next day the process was intensely 
painful and the edges of the wound were extreme 
}y cedematous The wound was then opened widely 
and dark blood and gas escaped from it The teni 
perature mounted to 103 depccs F and the pulse 
torzo Leucovjtosjsnashjgh On the twelfth day 
4 dajs after the onset of s>Tnptor}s the patient 
became cjarotic and the skin cold and dammy 
Nausea and impairment of vi con developed The 
indurated area took on a brownish color and ex 
tended downward involving the scrotum Aerobic 
blood cultures were negative On this day the 
patient died No cultures were made from the 
wound No autopsy wa obtained 

Case 2 The patient was a female age 29 A 
cholecystectomy and an appendicectomy were done 
through an upper tight rectus incision ^\lth the 
exception of slight elevation of temperature and 
pulse her condition was satisfactory until the 
fourth day when her temperature rose to toj 2 de 


grees T and her pulse to rzo There wras marled 
swelling about the upper part of the wound The 
patient became nauseated and perspired excessively 
bhe was very restless and apprehensive On tie 
fifth day her tempetature again reached 103 degrees 
F and the pulse at the wrist became imperceptible 
The whole w ound became indurated and ardematous 
but there w a no discoloration of the skin Duriog 
the fifth day the patient became nauseated ir 
ntaWe and restless She developed a profuse cold 
perspuation became more and more prostrated and 
died Cultures of the wound and blood were not 
taken and there was no autopsy 

Case 3 The patient was a female of 25 A Gil 
liara suspension of the uterus and a left oophotec 
tomy were done She did well for 4 days On tie 
fifth day the temperature mounted to lox degrees 
F and the pulse to r S She complained of abdom 
mil pain and felt natiseated weak and nervous 
There was profuse perspiration The tissues about 
the abdominal wound were indurated and had a 
bronsish discoloration The pulse became pro 
gressively w eaker and she died on the sittb cay 
Cultures of the w ound and blood were net made, and 
there was no autopsy 

Case 4 The patient was a female age»o Avea 
tral suspension of Hie uterus and as appendicectomy 
were done She made an uneventful recovery in the 
hospitaland was di<cbarged apparently well on the 
thirteenth day after operation Tiiedays after her 
discharge she was again admitted to the hospital 
because of pain and induration about her abdomwaj 
wound Her teroperature was 100 degrees F and 
her pulse 90 Tie tissues about her wound were of 
the consistency of tanned leather The wound was 
opened and drained but no pus was obtained The 
tissues were infiltrated with setosangineous fluid 
ilicroscopic eramination of a piece of the fat siosced 
extensive bamorrhagic and cedematous tbanges with 
some necrosis of lie fat and moderate degree of 
Jeucoc) UC infiltration Aerobic and anaerobic cul 
tures from the wound were negative in ?* houre 
but inoculation of the fluid into a guinea pig was 
followed by the death of the pig in 48 hours witfi 
cedema at the si le of injection Aerobic and anaw 
bic cultures from the guinea pig v ere negative Toe 
patient did not improve after the wound was opened 
Three days later m^tiplc incisions nere made into 
the involved abdominal wall Aerobic and anaetooic 
cultures were again negative Her temperature aiw 
pulse gradually rose and she died 5 days after ^ 
second and 18 days after her first operation N 
autopsy was performed 

As soon as these cases appeared, an 
\estigation of the operating rcionj techmqae 
was jnstituted by members of the ho piw 
staff The catgut then zn use w as all remov e 
and another brand was substituted ? 
the confiscated catgut was sent to an 
bactenologist who reported that one of 
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tubes contained a pathogenic anaerobe ^\hich 
he classified as clostndium no%>i 
When WG had completed the studj of the 
speacs described abo\ e and had demonstrated 
that it was not the clostndium noa’>i, we 
were eager to make a further stud> of the cat 
gut The hospital authonticb a erj kindl) fur 
nished us with four tubes of the same batch of 
catgut This fortunatclj had been kept m the 
bactcnological laboratorj since its ongina! 
remo\al from the operating room This cat 
gut was put out in scaled tubes bj a reputable 
Jirm In the box containing theac tubes were 
directions stating that the catgut might be 
used after sterilization of the surface of the 
tubes Two of these tubes contained No 2 
chromic catgut and two contained No 3 
chromic catgut The tubes were flamed and 
broken Ihegut was then quicklj transferred 
to cooked meat medium and incubated an 
aerobicallj From one of the No 2 chromic 
tubes were cultured an organism resembling 
clostndium ocdcmatoidcs and bacillus sub 
tills From the second tube of No 2 chromic 
catgut were cultured an orgamsm resembling 
clostndium ocdematoides and a hxmol>tic 
strain of clostndium wclchu From one of 
the No 3 chromic tubes was cultured the 
non pathogemc anaerobe clostndium tcrtium 
From the other tube of No 3 chromic catgut 
was cultured a hxmolytic strain of clostnd 
lum weldm which was culturally differt-nt 
from the clostndium welchii obtained from 
one of the No 2 chromic tubes Thus out of 
four tubes of the batch of catgut used m the 
operation room at the time of these fi\ e fatal 
operative wound infections, four strains of 
pathogemc anaerobes, one strain of a non 
pathogemc anaerobe and one strain of an 
aerobic spoieformei w ere cultured 
The two strains resembling clostndium 
ccdematoides were then put through a senes 
of cultural tests and they were found to be 
exactly similar to the strain cultured from the 
patient Moreover, filtrates from these cul 
tures and centnfuged supernatant fluids killed 
mice in the same way and the lesion in guinea 
pigs could not be distmgmshed from the lesion 
produced by the strain of clostndium cede 
matoides obtained from the patient Also, 
the antitoxin prepared against the onginal 
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strain protected mice from the filtrates and 
the supernatant fluids of 24 hour cultures of 
both of the catgut strains, whereas the clos 
tndium nov'yi antiserum had no cfTccl 
Ihcsc toxin antitoxin experiments arc shown 
in Table I\ Ihus we were able to demon- 
strate that the two catgut strains were also 
clostndium ccdematoidcb 

COililFNT 

All of these cases w ere obviously operativ c 
wound infections The failure to obtain pos- 
itive cultures dunng life simply means that 
the methods whicli were used were not adc 
quate Even though the oedema fluid in sup 
plcmcntary case No 4 killed a guinea pig in 
48 hours, the orgamsm was not obtained from 
it at autopsy It has been observed that the 
adematous tissue in the penphery of a clos 
tndium novyi lesion may yield no growth on 
culture The cedema is believed to be chiefly 
a toMC reaction The organisms may not 
invade to the periphery The failure to 
obtain growth from the cedema fluid or a 
bit of fat does not mean that the organisms 
were not present m the lesion dunng life 
The patchy distribution of the organisms 
as seen in the microscopic slides of the sub 
cutaneous fat of the patient, as mentioned 
above, is of interest in this connection The 
negative results from the surface cultures in 
our case taken several days after the wounds 
had been made, were not surprising These 
preliminary failures emphasize the necessity 
for taking large quantities of material in all 
anaerobic culture work 

It IS of sigmficance that chromic catgut was 
used in our patient only for the aponeurosis of 
the rectus sheath — plain catgut being used in 
the pentoneal cavity The infection arose in, 
and for a time was hmited to, the abdominal 
wall while the peritoneum and the region of 
the appendix were quite free 

The infection began at the end of the first 
week in our patient and at widely varying 
times in the other cases This would suggest 
that the spores were released from the catgut 
at varying lengths of time as it became ab- 
sorbed The cases vaned also in their chmcal 
manifestations Certainly the descnptions of 
two of them suggest a clostndium welchu 
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infection while the other two suggest infec 
tion iMth Clostridium ccdematovdcs, clostn 
dmm no\}\ or clo^tndium ccdematis maligm 
The nnding of clostndmm novyi b> another 
bacteriologist and our findingof fourorfi\edi( 
ferent t>’pes of spore forming organisms in the 
catgut bnng out the fact that m a group of 
infections such as these the causative or 
gamsms ma\ mcU be diflerent and \et come 
from one general source 

Dr Welch has informed one of us 
(F L hi ) that in the early dajs of Johns 
Hopkins Hospital on several occasions gas 
gangrene infections were traced presumably 
to catgut It was on this basis that Dr 
Halsted insisted upon the exclusive use of 
silk for suture and ligature material in his 
clinic As the technique of preparation of 
catgut improved some of the other clinics 
reverted to the use of absorbable material 
and have continued to use it 

It IS evadent that this batch of catgut was 
not properly sterilized — the non sporeformers 
were doubtlessly killed but the spores survived 
This represents a break in the tecbmquc of 
preparation which mav have existed for an 
indeterminate period of time Whether this 
time was long or short it was sufTiaenlly 
long to hav e certain due consequences The 
whole circumstance emphasizes the necessity 
for every manufacturer of catgut formulating 
and carrying out wath the utmost meticulous 
cart a technique for ngidly testing by adc 
quate aerobic and anaerobic methods each and 
ev ery batch of catgut put out on the market 

The gener il sigrahcance of this new speaes 
can be brought out only by an extensive 
studv of material from many sources to deter 
mine its general distribution This will be 
attempted 

SUMUATY 

1 A pathogemc anaerobic baallus of the 
gas gangrene group which is fat as we know, 
has not been heretofore desenbed, has been 
recovered from the lesion in a fatal human 
operative wound infection in which no other 
pathogenic orgamsms were found 

2 Ihe climcal syndrome w as characterized 
by a brawny, ted cedematous welling of the 
abdominal wall around the wound, severe 


pam in the lesion elevation of temperature 
Icucocytosis, feeble and rapid pulse nausea 
profuse perspiration and toward the end som 
nolence, irritability when aroused and finally 
profound prostration and arculatorv failure 

3 The Organism cultured from the human 
lesion lb highly pathogemc for the eight dit 
ferent speaes of laboratory ammals which we 
tested It has maintained its pathogenicity 
for these animals ov er a period of 2 y cars with 
frequent transfers on attiQaal media 

4 It produces an extensive oedematous 
slightly haemorrhagic lesion around the site of 
injection somewhat resembling the lesions 
caused bv clostndium nowi (baallus cede 
matiens) and do tndiura cederaatis maligm 
(vibnon septique) 

5 It may be recov ered after the death of 
the animals, from the lesion, the peritoneum 
and the blood 

6 It diJTers in some of the fundamental 
cultural tests from the other well known 
pathogemc anaerobic baalh 

7 It produces a true cxotoxin 

8 Potent antitoxic sera for dostnd um 
welchii toxin for clostndium novyi toxin and 
for dostridjum cedematis mahgni toxin have 
no protective action against the toxin pro 
duced by (or the culture of) (his organism 

9 Potent antiserum has been produced in 
rabbits by injecting small doses of the toon 
of this orgamsm either intrav enously or sub 
cutaneously 

10 This antitoxin has no protectiv e action 
against the toxins or the cultures of typical 
strains of clostndmm welchii dostndium 
novyi or clostndmm cedematts raahj,ni 

11 Therefore the organism appears to be 
a highly pathogenic anaerobe of the gas gan 
grcnc group distinct from the other three weh 
known speaes clostndmm welchii, dostn 
diumnov y 1 andclostndmmadematis maligm 

12 Four other fatal cases of dimcal gas 
gangrene developed at the same time m t e 
same hospital These cases were 

on within 4 days of the time at which ttie 
case we present was operated upon 

13 The chromic catgut m use in the op 
crating room at that time yielded on rai 
ture Clostridium novyi m the hands 0 
other bactenologist and in our hands yic 
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t^\o strains of tins ne\\l> descnbed species, 
U\o dilTerent strains of hTniol> tic clostndium 
%^elchii and two other non pithogcnic spore 
forming organisms 

14 The e\idencc seems to point toward 
chromic catgut, not properly sterilized as the 
source of organisms produang this sencb of 
fatal gas gangrene infections 

15 These hndings call for the establish 
ment of adequate aerobic and anaerobic 
methods on the pirt of the manufacturers for 
theabsolute demonstration of stenlitj of c\erj 
batch of catgut put upon the market 
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ABDOMINAL SYMPTOMS OF HEART DISEASE, WITH SPECIAL 
REIERENCE TO THE ROLE OF AURICULAR FIBRILLATION 


Hv ALFRED M WEDD \ID CtJPTOV Spj»\cs loeir 
From the R w hfemo aI C« li {taph Lb ato y )I r y I[ pit I r tl t rgh 


T here are certain groups of patients 
suftenng from cardiovascular disease 
who because of the predominance of 
abdominal symptoms often present them 
selves to a surgeon In man> instances the 
presence of heart disease has been recognized 
b> the surgeon but he has not been fully 
aware of the frequenc> and variety of ab 
dominal s> mptoms that may be secondary to 
certain purelj cardiac affections The syn 
drome called abdominal angina is well 
known and has been greatly danfied in rc 
cent vears by the re discover) of coronarj 
ocdusion as a clinical entity Although the 
differentiation of abdominal pam due to the 
disease of the coronary arteries from that 
caused b\ some acute disturbance of the 
abdominal viscera is still not only difTicult 
but at times impossible theverj recogmtion 
of the Jact that the heart may be the cau e of 
severe abdominal pain or even the picture of 
shock as often occurs in coronary ocdusion, 
has meant a distinct advance m the solution 
of individual problems When it is available, 
an electrocardiogram may help in estab 
Iishmg or excluding a recent ventncular 
infarction resulting from coronary ocdusion 
Children suffering from Hennoch s purpura, 
with or without endocardial involvement 
occasionally come first to the surgeon In 
recent >ears I have seen two cases the 
first of whom was operated upon for acute 
appendiatis It should also be borne in 
mind that in children nausea, vomiting, and 
abdominal pam may announce acute pen 
carditis Attacks of paroxysmal tachycardia 
are occasionally attended by epigastric pain 
and, if the heart rate be not excessive, the 
determination of the underlying cause of 
pain may be difficult 

There is however, a phase of cardiac 
pathology frequently seen by the surgeon 
the meeffiamsm of which is much simpler 
than that involved in the groups previously 


mentioned It has to do with one of the 
functions of the liver the capaaty of that 
organ to act as a reservoir Cardiac failure 
is still too often considered synonymous with 
gross cedema of the extremities In reahty 
the most common sign of a failing heart is 
cnlaigement of the bver due to passive 
congestion and I submit as a corollary the 
most common cause of enlargement of the 
livens passive congestion Certainly failure 
to exclude passive congestion of the liver as 
the cause of abdominal symptoms has at 
times led to the performance of a laparot 
omy that had been better left undone For 
example 


Case No 084 This patient complained ot 
epigastric pam general wcaicness loss in vciglit 
cough at night and dyspncca on exertion These 
symptoms uere of 5 months duration The heart 
was enlarged The Iner extended 5 centimeten 
downnard The lungs showed emphjsema but no 
congestion An \ raj examination of the gastre 
intestinal tract shoned no evidence of disease At a 
bter exanuoation there was no enlargement of the 
liver but betause of loss in weight anxmia and 
epigastric distress the diagnosis of possible »abg 
nan'-y of th* stomach was made and laparotomy 
was performed Aso called chronic appendix was 
removed The patient made a good recovery from 
the operation only to return to the hospital 1 mootb 
later with gross cardiac failure The bey to tw* 
diagDOsis in this case was the decrease in the sire 
ol the fiver after rest in bed 


A fnetid wockmg in another dime has given 
me permission to describe a recent experience 
of 


Siedays after tonsiJlectomj the pa tient dev eloped 
ramp liLe pains m the abdomen He look pv*r6ii 
ves without relief and relumed to the hospital 
[e had pains in the joints but no Iinjitation 0 
lotion A diagnosis of mitral stenosis was rcaduy 
lade The temperature was 102 degrees 
ite iJo and the leucocyte count rpoco 
as tenderness and muscle spasm in the ns 
pper quadrant of the abdomen and less 
raderness m the right lower quadrant At t 
rst examination the liver was not palpable 0 
) muscle spasm Laparotomy was perfortneo 



WrDD ABDOMINAL SYMPTOMS OF HEART DISC\SE 


791 


once, and a normal appendix uas tcmo%cd The 
foilovsmg daj, the U\er edge nas rcidii> fch bcIo\s 
the costal margin Under saliabtcs and digitalis 
Ifae patient became 5 >mptom free Ihc final diag 
nosis made v.as acute rheumatic fc\er, chronic 
\al\ular disease and chronic cndocardUis 

Abdominal sjmptoms anstng from con 
gestion of the U\ er ire more frequcntl> seen 
in cardjic patients with auricular hbnUv 
tion Ihis ina> be defined as a disturbance 
of the cardiac mecharusin m tthich the nor 
mal pace maker has been replaced b> a rap 
id circus moxement, uhich results in the 
cessation of coordinated auncular sj stole 
and in rapid, irregular scntncular beating 
The exadence for the thcorj of the circus 
moxement and the possible factors respoo' 
siblc for initiating this moxeincnt need not be 
renewed here I ibrillation may appear 
in an> tj'pc of diseased heart, its paiholog> 
IS entirely chemical and it is not related to 
any speafic structural change The heart 
lesions tilth tihich fibrillation is niobt often 
assoaated arc rmtral stenosis the aricno 
sclerotic heart, the thyroid heart, the hyper- 
tennve heart and, less conunonU, the sy^h 
ihtic heart It may appear as a transient 
disturbance m the course of infection or as 
wdl be pointed out later, {cBou the stress of 
operatne procedures The establishment of 
the abnormal rhythm occurs instantly , that 
IS in a tune interval which, only slightK 
exceeds that between two nonnal beats 
Chnical recogmtion of this mechanism is 
almost always easy The presence of aunc 
ular fibnllation is to be suspected in any 
irregular heart, beating at a rate of 120 or 
more In untreated eases, there is almost 
always a disparity between the apea and 
radial rates With the onset of fibnllation, 
CO Qr<hnated auncular systole that is racchan 
ically effective ceases, there is virtual aunc- 
ular paralysis Then there ensues distention 
of the great veins and backing up of blood 
m the liver, which acts as a reservoir So 
completely may the liver compensate for the 
inadequacy of the pump by removing a 
large volume of blood from the general 
Circulation, that these patients may show 
not only absence of cederaa but even no 
congestion of the lungs and slight or no 
cyanosis The accumulation of blood m the 


liver may occur so rapidly that the capsule 
is suddenly di'stcndcd, produang acute pain 
10 the upper abdomen More commonly 
there follows chronic passive congestion of 
the liver and portal stasis The usual purely' 
cardiac symptoms, palpitation and dyspnoea 
on exertion, may be relatively slight and 
c' CD ov ershadow ed by the abdominal sy mp- 
toms — pain, swelling of the abdomen, nausea 
and vomiting or less definitely , indigestion or 
flatulence ihat such a sequence of events 
might have a purely surgical aspect was 
first impressed on me some tears ago when 
I eaw a man who had been operated upon 
by a competent surgeon for supposed gall 
bladder disease The gall bladder was found 
to be normal, and it was later apparent that 
the svmptoms had been due to engorgement 
of the hver secondary to auncular fibrillation 
These points may be illustrated by reference 
to a few cases 

Casp No tC'* The patient who was a salesman 
and did much walking had been m good health 
Having )ust eaten brcakf.ist, he stooped down to 
poke the fire and as be did so he experienced severe 
pam in the region of the fixer He was nauseated 
and votmicd The family doctor was called and 
said that the man had acute appendjatu> He was 
kept in bed for 3 weeks with tee on the abdomen 
On resuming work he suflcrcd from shortness ol 
breath, cough and soreness in the upper abdomen 
There had been no cedema He then came to the 
hospital and was found to have mitral stenosis with 
auricular fibnilalJoti The apex rale was ra? and the 
radial rate, Sj He showed moderate congestion of 
the lungs and a large and tender hx vr 

Case No 253 While nocking in a coal imnc, this 
man was sewed with scxcrc abdominal pun, weak 
ness cough and shortness of breath, so that he had 
to be earned to hi> home Kc had always been well 
and strong and had worked in a coal mine for 20 
years He x\as sent to the hospital and admitted to 
the surgical service with a diagnosis of acute ap- 
pendicitis ThU patient also had mitral stenosis 
with auncular fibnllation The liver was enlarged 
and very tender to pressure There was no moisture 
iti lungs, but deep cyanosis of the lips and fingers 

Case No 524 The patient’s principal complaint 
was pain in the middk of the abdomen which came 
on suddenly while working as a laborer and had 
persisted for 7 months before he came to the hospital 
There had been no Q?dema and only a short time 
before he was seen, had he noticed shortness of 
breath on exertion Auricular fibrillation was 
present The fiver extended to the umbUscus and 
was tender to pressure After he had taken 24 
cubic centimeters, of tincture of digitahs,, the 



792 


SURGER\ G\NECOLOG\ AND OBSTETRICS 


abdominal pain and gastric dIstre^s after eating 
entirely disappeared and the liver was no longer 
palpable 

The following is in illustration of a more 
chronic tjpe of portal stasis 

Case No 121 This patient came to the hospital 
complaining of epigastric pain The pain was not 
definiteb related to the taking of food Tive months 
before he had been injured in a coal mine and j 
da>s later there developed swelling of the abdomen 
so that he was obliged to give up his work \uric 
ular fibrillation was found to be present with a 
large and tender liver There was no cyanosis no 
congestion of the lungs and no oedema The apex 
and radial rates were 80 The gastric acidity was 
low \\ith a clinical diagnosis of peptic ulcer the 
man was sent for \ ray study The obliging 
slaagrapher said he suspected an ulcer on the lesser 
curvature of the stomach which was probably 
malignant The surgeon was persuaded to withhold 
operation and after the administration of digitalis 
all symptoms disappeared 

It ma> be pointed out that in long standing 
cases of pnssiye congestion of the liver 
associated with auricular fibnllation, with 
treatment the size of the organ ma> decrease 
but in many the liver remains large and can 
always be readilv palpated 

On the other band it is well known that 
some patients have auricular fibnllation for 
many years and even untreated remain 
quite free from symptoms Thus fibrillation 
may appear in surgical patients in the role 
of an innocent bystander Tor example 

Case No 02^ The patient was a coal miner who 
came to the hospital because of a contusion of one 
arm sustained at hi9 work He did not know 0/ 
anything wrong with his heart lie bad slight 
dyspnera on exertion and cough with expectoration 
not unusual symptoms jn a coal miner of 53 years 
The heart was not enlarged There was only sli},ht 
elevation of blood pressure and there were no signs 
of congestive failure but auricular fibriUalion was 
present 

Then there is the difficult group of cases of 
organic heart disease in which fibrillation 
may be present temporarily as the result 
of some added morbid process or the patient 
may ha\ e fibrillation permanently estabbshed 
for his cardiac mechanism and symptoms 
due to independent abdominal disease Great 
care is required in these patients to establish 
the presence of unrelated diseases 


Case No 549 This patient who had suffered 
from flatulence for several years complained of 
epigastric distress then general abdominal cramps 
nausea and vomiting and finally attacks of ri£,ht 
upper abdominal pain so severe that morphitu* was 
required He had had rheumatic fever in youth 
The liver was enlarged and there were reasons 
for suspecting cirrhosis Auricular fibrillation was 
present A diagnosis of suppurative cholecystitis 
was nude and under local anaesthesia one pint of 
pus was removed from beneath the left lobe of the 
liver and the gall bladder w'hich also contained pus 
was deamed Dunng convalescence the fibrillalioa 
ceased One year later the man returned to the 
hospital to die of empyema No recurrence of the 
fibrillation was observed 

Case No 46 Tor years the patient suffered 
from indigestion flatulence and discomfort in the 
upper right abdomen Finally he had attacks 
suggestive of gall stone colic but no jaundice 
1 here was present at that time a cardiac irregu 
larity which was later shown to be auricular fibril 
lation The gall bladder was opened and drained 
sand and small stones were found Relief of in 
digestion and constipation followed Thirteen 
years later the man died of cardiovascular renal 
disease The auricular fibrillation persisted through 
out this period 

The occurrence of auricular libnHaiion as 
a postoperative complication is m itseH an 
interesting subject This disturbance of 
mechanism occurs most commonly following 
operations on the thyroid gland, but may 
occur m any type of heart disease The 
disorder is usually transient In m> erpen 
ence, I have never seen a patient who de 
veloped postoperative fibrillation who did 
not because of or in spite of the treat 
ment administered revert to normal cardiac 
rhythm It has been taught that transient 
fibnllation should not be treated with digita 
lis This teaching is based on the fact that 
both cxpenmenfally and clinically digitalis 
may produce fibrillation Acadentally or 
wilfully I have poisoned many people with 
digitalis but only once hav e I "^een auricular 
fibrillation result from excessive use of the 
drug Manv times I have seen fibrillation 
occurnng in the course of pneumonia or 
thyroid disease, and after operation cease 
following the administration of digitalis 
It is my impression, though unfortunately 
the question does not lend itself to proo 
that the pre operativ e use of digitalis m 
patients with diseased hearts may gu^r 
against the development of auricular libn 
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htjon -IS n postoperative complication On 
a few occasions, the use of qumidinc sulphate 
has been apparcntlv successful in slopiiing 
postoperative fibnllalion One c\ ample will 
illustrate this phase of the problem 

C^SF No IS 4 Ihia patient was a wornin jo 
stars of age who sufTerctl from chronic aalvular 
disease probabK mitral stenosis I’rcaious to the 
operation electrocardiographic cvammation shown! 
an arrhjthmia due to auncuhr premature heals 
it b well known that this dblurhancc often occurs 
as a forerunner of the more serious disortkr fibnl 
htion On November ig iQi-i a stone v\ as remov cd 
from the lower caUx of the left kuinev both local and 
ether anasthesia being used 1 oUowing the oj>cra 
tion 8 cubic ccnUmctcrs of tincture of digitalis 
were given per rectum On the morning of the 
following da> the blood pressurt was uo ,o 
The heart rate was 8 and an occasional premature 
beat was still present The second da\ after the 
operation the packing was removeti from the 
wound This was associated with great pain 
Shorth after this the nurse noucctl a change in the 
pulse I taminatton showctl that auricular fibn! 
lation had developed The apex rate was tto ind 
the radial rate riS 1 he blood pressure was ii> ,o 
i hat afternoon and e\ emnfi three doses of qumidine 
sulphate 0 2 gram were given and sulTiccnt mor 
phine to secure rest that night t\ hen caarmned 
the neat noon the cardiac rhvthm was normal and 
remained so during the stav in the hospital On 
\pTi\ 5 ipab whde she was stooping over when 
working m the garden fibrillation recurred and 
persisted until death which occurred suddcniv m 
December 1926 

There is one other pnmar> cardne disease 
which I have found to have significance for 
the surgeon, that is subacute bactenal cn 
docarditis The diagnosis of this affection 
m the earf> stages before embobe phenomena 
have appeared, ma> be difficult The prob 
lem ma> be illustrated bj the following 
case histones 

Case No 1768 A woman of 52 jears complained 
of duW pain and a sense o! heaviness in the upper 
left abdomen and left side which at times was 
referred to the left back and to the precordial area 
This pain had been present for about one jear 
during which she had spent most of the time in bed 
She had lost 60 pounds in weight She ran an u 
regular temperature w hich often rose to 100 degrees 
Anaemia was not marked and there was no icuco 
cjtosis The presence of mitral stenosis with auric 
ular fibrillation was readily diagnosed There was 
slight enlargement of the liver and the spleen was 
rezmib palpated The fingers at first showed raised 
^®unded nail bases frank clubbing soondevel 
oped On the left palm were two sUghll> swollen 


round tender areas of reddish di'.coloralion prob 
ablv caused b> baclcrnl cmlxjli And finallv 
the blood culture viclded streptococci In this as 
m atl coses described apparcntl> the first dng 
nostic measure employed b\ the surgeon has been 
the \ rav studs of the gnsiro intestinal tract 
Ihis pToccilure has alwajs provc<I useless ami 
tlwa\> expensive 1 lus patient s abdominal s>mp 
toms were due to splenic infarction and pen 
splenitis 

( vst No -*87 \ chihl of n vears had been 

ill of heart disease for i jear ior several weeks 
she had hail fever She was suddenK seized with 
severe cramp like pains in the center of the abdomen 
iccompantcd bv nausea and vomiting Morphine 
was given and the child was brought to the hospital 
I here was genera! abdominal nguhlv which could 
be overcome bv pressure to a certain extent Ten 
ilerncss to pressure appearcil most pronounced in 
the left hv pochrondrmm The heart showed cn 
largcmcnt and a svstohe murmur The kucoevte 
count was > 000 The following dav the surgeon 
thought that the tenderness and ngidit> were more 
tieiinitc over McHurncv s point and a laparotomv 
was perfotmed \ normal appendix was removed 
and the gal) bhflder was normal Convalescence 
was normal for weeks when there was a return of 
the abtiominal nain and of fever The child had 
detmuc signs of mtiral stenosis frank clubbing of 
the lingers and slight clubbing of the toes Ihc 
spleen was not palpable and hail not been examined 
at operation The blood cultures were negative 
but there seems little doubt that the acute ab 
dominal svmpioms in this case resulted from infarc- 
tion of the spleen 

Cvsr \o 634 The patient was a man of -‘i 
jears m whom a diagnosis of subacute bactenal 
endocarditis ha<i been fullj established He (level 
oped tenderness over McBurnev s point and on 
this account laparotomj w as performed There was 
no evidence of inflammation about the appendix 
The patient made a good recover) from the opera 
tion 

Case \o 34 The patient complained of cpi 
gastric pam and tenderness He ran an irregular 
septic temperature Aortic insufiicienc) waspresent 
There was. high grade an'cmia without lcucoc>tosis 
A diagnosis of subacute bactenal endocarditis was 
made bv one pbjsician but this was overruled 
because of the slow heart rate The right costo 
phreme angle was opaque and the question of i 
subdiaphragmatic abscess was raised Laparotomv 
was performed No abscess was found but the 
liver waa enlarged and there was a large infarctcd 
spleen The patient died 2 davs after the operation 

In addition to the cases of congestive 
heart failure and of bactenal endocarditis, 
who have succcssfuUj withstood laparotomy, 
I recall three patients with coronary disease 
and true angina pectoris in whom the gall 
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bladder \ms drained or removed with benefit 
to the patient and a case of coromrv occlu 
Sion who recovered from amputation of a 
leg which had to be done because of pop 
liteal thrombosis Such examples ma\ afford 
comfort to the surgeon when pitients suffer 
ing from severe heart disease present indi 
cations for surgical interference 

SUIIM \R\ 

Bcciust of pre<loimnatingl\ abdominal 
svmpfoms patients suffering from primirv 
cardiovascular diseisc frequentlv first seek 
relief from surgeons 7 hese abclomin il s\ mp 
toms comprise two groups In one the origin 
of the s\mptoms is purdv reflex as the ab 
dommal pun niusea vomiting seen in dis 
ease of the coronarv irtcrics or acute m 
flammations ot the heart In the other there 
are sttondarv changes m the abdominal 


viscera which are responsible for the s)mp 
toms In this group sjmptoms dependent 
on acute or chronic passive congestion of the 
liver and portal stasis are common The> 
occur frcquentlj as a result of auricular 
hbnlhtion and the impairment of the circu 
lation dependent on the arrhjthmia itself 
offers a revdv explanation Abdominal 
svmptoms resulting from infarction of the 
spleen and pcnsplenifis occurring in subacute 
bictenal endocarditis have been observed 
and three patients m whom laparotomv was 
pertortned hive been recorded 

I’ltients suffering from cardiovascular dis 
ease ma> develop anv known abdominal 
iliHcase but because of the frequency and 
V inability of abdominal symptoms in purely 
cardiac cases the burden of proof is on the 
establishment of an independent pathological 
process in the abdomen 
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T HL openijon of bhtldcr slomith 
anistomobJh for relief of ob^itruction of 
Iht thstai end of Iht common duel dot 
cspeaalh to mn-immaton comIUions imlcir 
anoma of the head of the pancreas Uis been 
accepted among surgeons for minv xcar* 
The procedure is dcacnbed in staniWril IhhiWs 
on surgerj Some authors ha\c gone lo the 
extreme of recommending the procedure for 
relief of ga«tnc ulcer with the idea of ncutrah/ 
tag the acid stomach accrettoa \o matter 
whether one docs or docs not conM<ler the 
operation a good procedure it must be ad 
mitted that occasions will ansc when the 
surgeon has no choice but to use it Such a 
ca«e came to one of u'* (J W ) about t \cars 
ago Because w c w ere \ tr> much concerned iv 
to the possible derangement of the phasiologa 
of the gastro intestinal tract we made scxcral 
tests to determine the presence of am changes 
from the normal ForlunateK the patient 
who IS a nurse co operated with us to the 
fulle«t extent 

Mrs E R age 17 ga\c a histon of havinp harl a 
cholec>stostom\ performed 3 >cars prcMousb for 
relief of gait stone coUr t-oUoMing this opcralion 
the gall bladder fistula failed to remain closed be 
cause of obstniciion ol the common duct On se% cral 
occasions the fistula became closed for a of 3 
or 4 da\s During these periods the patient was in 
tensel> jaundiced and suffered excrucia ing pain 
With spontaneous opening of the fistula the bile 
would again flow free!> to the ex tenor with cessation 
of the pain and disappearance of the jaundice \n 
operation was performed with the intention of re 
establishing the contmujt> of the common duct 
However on opening the abdomen there was found 
such a dense mass of adhesions that it w as considered 
inadvisable to attempt to trace the duct \ gall 
bladder stomach anastomosis was therefore per 
^tmed The patient made an uneventful recovetj 
Fifteen da>s after the operation an Ewald test m^l 
w^ given and the contents recovered with a Rhefus 
tube Tests of the acidit> of the contents were 
made at 15 mmute intervals and the results were as 
follows 


Ttitnl icu! o JO 56 t4 

I tcc 4 Cld o ^ 40 

The 1 il>or itorv itchnici'in reported bik pre- 
tni in ill Kpi.nmi.ns txctpl Iht first \ vi.’ir 
ifftr the inistomosi<; wis. performed the 
pitieiu wis igun eximincd tnd much loour 
suqinse no bile could be recovered from the 
stomneh with the Ktme tt'ts u ed just nfler 
the operilion Wc were forced lo conclude 
thit with the gill bHthltr dnin'ige into the 
stomach the innammalion causing obstruc 
tion of the common duct «ub ided suthcitnlU 
to allow the bile to How through itv normal 
chvnntl It is well known that an artiticnl 
channel will not function if the norm! channel 
la patent 

It will be Kctn that there was no demon^lr 
abk derangement in the reaction of the t,astnc 
secretion following this marked alteration of 
Iht anatomv and this is not «iuri)n mg if wc 
consider the manner m which bile normalK 
fiow« into the intestinal tract \ormalK 
little or no bile flows into ihcduodenum during 
the fasting period or m the carlv sta 5 ,e of 
stomach digestion Ihc flow of bile is started 
when the food first parses from the stomach 
into the duodenum and reaches its mavimum 
rate within a few minutes lhercforcitisonI> 
after stomach digestion is well advanced that 
bile will enter the intestinal tract ApparentK 
it is the passage of the food through the pj 
loncnng which stimulates the flow of bile In 
anastomosing the gall bladder to the stomach 
nothing has been done to interfere with this 
sequence Therefore bile should appear in the 
‘Stomach onlj m the late phase of digestion 

In an attempt to answer «ome of the ques- 
tions an-sjng from a consideration of this 
operation we performed experiments on sev- 
eral animals 1 he pnncipal points considered 
were the effect of the anastomosis on the 
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Tik I The li%cr and stomach with the gall bladder connecting the two The 
small white areas in the liver represent abscesses 


aciditj of the stomach the amount of bile 
present in the stomteh dunng \3n0us phases 
of digestion the effect on theemptjingtimeof 
the stomach and the incidence of gal! bladder 
and hepatic infection 

Our first investigations were made on dogs 
The same technique was followed with each 
animal used The common duct was severed 
and ligated The gall bladder was atlnchtd 
to the anterior wall of the pjlorus at a freely 
mov able area and a simple gastrostomj was 
made near the anastomosis to allow removal 
0/ samples 0/ stomach contents Sev era! con 
trol dogs with simple gastrostomies were also 
prepared A period of 6 weeks was allowed 


for complete healing of the tissues befon- 
thc V anous tests w ere made 

We first made tests for bile in the fasting 
stomach It w as present in small amounts in 
4 of 6 dogs and was never present m the con 
trol dogs Thi is what one would expect since 
there is normally a slight flow of bile during 
the fasting period 

Dunng digestion bile w as alw aj s present in 
dogs subjected to anastomosis In several 
tests the bile flow was greatest 40 to 60 nun 
utes after the introduction of food In two 
tests the flow was greatest 60 to 75 minutes 
after digestion of food To test for bile 10 
cubic centimeters of stomach content were 
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mivcd with ammonium sulphate powder and 
a cubic centimeters of acetone were added 
After the acetone came to the surface a drop 
of concentrated nitric acid was allowed to flow 
down the side of the test lube The presence 
of bile was indicated bj a green color m the 
acetone It is quite important to use in ac 
curate method of determining the presence of 
bile as color alone as a test is liable to lead 
one into error 

The emptving time was (klcrminttl b\ 
introducing 300 cubic centimeters of j,rutl 
through the gistroslomv and withdnwing 
small 'peamens bj meins of \ pipette until 
no more of the contents could be rcco\cre<l 
In the control dogs the stomach was cnipte 
at the end ol 75 minutes In the 3 dogs sub 
jcctcd to anastomosis there was t residue of 
appro\imatcl> 50 cubic centimeters after 75; 
m nutes, in 2 of these dogs the stomteh w is 
empU after 1 hour The retention of 
cubic centimeters in j of the dogs was prob 
ablj due to a slight mcchmicnl obstruction 
formed in making the anastomosis or gas 
trostom> 

The results of the tests for acidtt> showed 
little difference between the controls and the 
dogs subjected to operation, our findings in 
the case reported being thus confirmee! 
With 300 cubic centimeters of gruel as a lest 
meal (gruel was used because of the case of 
putting It into the stomach) the free acid was 
o to 5 degrees in the controls and o to 10 
degrees in the dogs subjected to anastomosis 
The total aadit> was 15 to 35 degrees m the 
latter lhere\sasapparentl> a slight decrease 
m aciditj in late «tomach digestion m the dogs 
operated upon, but this was not marked 
enough to warrant any conclusions 

In the few tests made for its determination 
pepsin digestion was found impaired by the 
anastomosis The Metz pepsin test with 24 
hour incubation showed 12 to i milb 
meters digestion in 4 dogs A control test 
showed 2 millimeters digestion I hisobsciaa 
tion IS not of much \ alue as onlj one control 
testwa*! made 

All of the dogs gained in weight foUowing 
operation They seemed normal and in no 
way differed from normal dogs in their ap- 
pearance 



It is taidcnt from the^c obseraationa that 
tht physiology of digestion in the animals was 
Imlt disturbed \\t Imc demonstrated that 
the bile is not apprcciablj mixed with the 
gastric juice at ana lime 1 he probable e\ 
planatkon of this failure of the two secretions 
to mi\ IS that iht Inic while passing through 
the stomach follows a definite channel and 
therefore docs not mi\ with the stomach sc 
crction 7 hat the bile does neulrahrc the acid 
secretion when the two are mixed was \er\ 
dtlimtcK show n m the appearance of the skin 
next to the gastrostom) In prepanng the 
animals the gastrostomy was made adjacent 
to the gal! bladder stomach anastomosis In 
these dogs the skin adjacent to the gas- 
trostomy remained normal, but in the con 
Irol dogs the skin was strongly corroded bx 
the action of the unaltered aad secretion 
After sexeral months the dog!> were lulled 
and examination was made of the abdominal 
organs The findings were uniform m showing 
inflammatory thickening of the gall bladder 
and numerous abscesses in the liver near the 
gall bladder The occurrence of these ab 
sces'es in dogs following gall bladder stomach 
anastomosis has been previously reported by 
Lehman and by Mann If this result follows 
anastomosis m the human, the operation is of 
course not to be considered except m ca'^e® in 
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which bile flow from the li\er to (he gastro 
intestinal tract cannot be established m anj 
other wit (Fig i) 

It was «uggested bj Dr Eggera that pos 
=ibl} the difference in tj-pe of food particles 
found in the tomach of man and m the 
stomach of the dog might make a difference 
in the busceplibilitv to infection In the dog 
the food consists of cour c particles which are 
not as exfen i\e]\ attack^ bj the bacten 
adal stomach secretion as the more flneh 
dmdedloodiD the human tomach would be 
\\ e decided that the monke\ w ho«e manner of 
digesting food rather closeh re emblem the 
human proces*- would be an ideal animal on 
which to teat this aupposition 

‘\n anastomosis was accordingl) made in a 
monkej in the same manner as that <ie cnbcd 
for the dogs The animal remained in good 


health for 8 rnonths and at the end of this 
penod It was killed for examination of the 
gall bladder and fi\er There was neither 
gross nor microscopic evidence of inflamma 
tion in the gall bladder The liver showed no 
abscesse« The only evndence of pathologj 
in the liv er w as a moderate fibrosis and 1> m 
phocj tic infiltration around the portal radicals 
near the gall bladder The photomicrograph 
IS from an area showing the most marked 
degree of inflammation in the liver of the 
monkey 

It IS possible that w e hav e here an explana 
tion of the discrepancy between the cbmea] 
and the experimental results But the one 
experiment with the monkey is not sufficient 
evidence upon which to ba'e a conclusion 
and further investigation should be made m 
order to clear up this point 


OVARIAV PREGNANCY 

nv IRMNCrSTHS MD r\CS »VD M L. LE\ rSTH \L M I> Chicico 
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ALMOST everyone who has wnlten on 
/\ ovanan pregnancy has attempted to 
1- A analyze the literature on the subject 
in con equence we have many divergent 
opinions as to the relative frequency of the 
condition The latest to report such a case to 
date is \ineberg who from a study of the 
recent hterature accepts 56 cases which he 
con«iders authentic up to September igzO 
This figure is at vanance with that of Dorsch 
of \\ uerzburg « ho collected Q2 cases accept 
able to him up to ig-’i button on the other 
hand claimed that onh 48 cases irere authen 
tie up to July 1924 including the one he 
reported Whether any of these statistical 
studies represents the true status of ovanan 
pregnancy or not all of the contributors 
agree at least that the condition is so rare and 
50 interesting that each additional case 
obsen ed should be recorded Since Sutton s 
article at least 14 additional case reports 
have appeared in the literature indicating 
either that the condition is becoming more 


frequent or that the cases observed are being 
placed on record with greater regularity 
Webster s claim that the fertilized ovnini 
can develop only on muellenan tissue has not 
been borne out by the cxpenence of the past 
fen years The majority of ob ervers bebeve 
that the ovanan gestation is u ually found 
in a graafian follicle and not necessarily in 
muellenan tissue In support of this vievr 1 
the frequent presence of luetcin cells jn the 
nafis of the oianan h'cmatomata The pres 
ence of a true deadual reaction is not held 
necessary for the implantation of the ovum 
That the evum may also implant itself in the 
ovanan stroma independently of the graafian 
follicle IS illustrated by Sutton in the 12 
authentic ca cs considered by him represen 
tative of extrafolbcular implantation of the 

ovum The rntena upon which the diagno^ 

of ovanan pregnancy is ba ed were outlined 
by Spiegelberg m 1878 and have been um 
versally accepted The case which we report 
below (exhibited before the Chicago Gyneco 
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liR I Ovarian pn),nanc\ I)nwin„rmei« fr>m jM«t 
men in author^ ca<4 

loRicil Socictj on Tebru^n iS J027)inswir«- 
nil of the rcqmrcTOcntb of Spic^clbcr^ > -ptci 
ficatjons, nnintH 

1 Ihe lube on the snk of the 
mu«t be intncl 

2 1 he fetal sne must occujn the poMtion 
of the o\ir\ 

3 Ihe ovnrj must bt connected with tlu 
uterus b\ the ultro o\ irnn 

4 Dcfimtc o\ innn tissue mu^t bt f«un»l in 
the veall of the «nc (m «teeril phets accord 
mg to Williams) 

5 The einbr>o must i)c Msiblc in the 
ca\it> of the j^cstation sac 

6 There must be phctntvl tissue wiihm 
the ovarnn stroma 

7 The tube must not onl> be intntt, but 
free from an^ cMdencc of j,estaiion 

CtSr KFIORT 

Mrs M J aRC 2g married 7 \ ears had j children 
the eWest 6 and the aoungest 3 >cars of age She 
had one induced abortion a vear ago She was 
admitted to the surgical sctMCC of ^llt:hac! Reese 
Hospital with the diagnosis of acute appendicitis 
at 2 a m September r 2 iq26 She walked into the 
hospital The complaint was abdominal pim which 
had developed suddenh during the da> at first 
being diffuse over the whole abdomen and at the 
time of admission settling in the right lower quad 
rant There was a hrstor> of nausea and vomiting 
with the onset of the attack The admission tem 
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niri>ni viiiiin ovanin pr „nanrv Nicnilic 
I fpu liH turn 


pinturi v\ IV loo dtgrccs I pubc oS respiration 

0 white hlooil count 1 000 

Inquirv into thi minstrual hivtorv rttcalcd the 
fut ihu htr hsi nornnl period was Juh 0 lo 6 
In Vugust whin thi minslrual ihiw thd not appear 
IS tviKtitd shi took immtnigoguc pills after which 
vht ilownl scantdv for aliout 2 weeks Fhc Scplcni 
b<r jHrtiMi hid nut arrivetl at the time of her 

idmivsiori 

On till hasis of ihis hislorv coupkd with the 
ftet that iht temkrnevs ami ngnlitv were quite 
marked low ilown on the fight side the posSibilitv 
0/ an tctofHC prcgnanci w as conaidtrcd and one of 
US (Stciti) was askni to fece her in consultation 

\t ihiv ivamination about S hours afttr her 
mlmivvion the underntsv and ngiditv of the lower 
ihdomtn iml pcKiv prohibited the palpation of the 
uterus •imf ulncva anil the probable presence of a 
low griflt jKistabortal pelvic infection was con 
bidcrtd i he temperature was then rxj 4 degrees 

1 puUt <j while blood count i 200 hxmoglobin 
6-> per ctnt rtrl blood ccll^ 3 300 000 and seilimen 
tilion time 1 hour (trvical smears were negative 
for gonococci U was decided that the condition of 
the patient warranted cvpectant management m the 
hovpitd with clove observation I wo da>s later 
when the ngiditv disappcarcil a definite mass could 
he palpated to the right and posterior to the uterus 
and the patient began to ilow moderateb the 
blcedine, continuing 3 davs simulating menstrua 
tion She now complained of no pain Ihe haimo 
globin was 73 per cent white blood count 9000 
and sedimentation time 153 minutes 

During the 2 weeks that the patient was kept in 
bed under observ ation she apparentl> improved m 
ever> respect Because of the persistence of the 
mass however laparotomv was performed Sep 
tember *3 1926 A Pfannenstiel incision was made 
and when the peritoneal ca\it> was opened a 
quantit> of dark blood was found The pelvic 
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F'ff 3 Chonoiuc villus show) 

and Langhans lajers Xajo 

** • a ^ J®* * •* * 
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S^V*’ 

< it* » ^ 

Urmorrhagic eTtravaaation of ovary with de 
gfftcraine changcj manifest m the chonomc v illY X?j 




Fig 5 Decidua like cell 
observed X150 


Vo true decidua) reaction 


Fig 6 Normal ovarian stroma and corpus luteum ob 
xrved in the area betueea the gestation sac and tubo 

ovanan atUchment X75 

adherent omen! um'^°^d 'm test On specimen (Fig 1) is unquestionablj an 

side was a mass dark in color Trr«ularii out1^n.‘ Grossly it consists of a fallopian 

about 6 centimeters m diameter which anoearcd to iwh^ ccntim«ers in length the fimbriated end of 
arise from the right ovarv The tube *» which is free There la no marked tortuosity of the 

to It but tts fimbriated end vvas free The « « "o hemorrhage in it The cut see 

adneta were also surrounded b> adhesms s^cTSh At^”a^hId^'’ K^av mucosa 

were removed the tubes being removed bv wede? 2“ , thick ligament is a 

shaped excision from the uterine cornua* 65 by 5 by 4 centimeters of which the pole 

was effected without drainaae ” undoubtedly ovarian tissue 

The patient made a good recoverv romrvt.Mt«i it ispalegray firm and coarselv 

only by a stitch abscess^m the flsml kvTf whS »migated This merges into a large hxmorrhagic 
was relieved bv dramaee Shi. ,i/^k j r ™ niass covered by a thin gray smooth membrane 
the hospital in cood conditinn rt^ =>'^f>3rged from Section through this mass reveals a small smoothly 
tne nospital in good condition 27 days after opera lined cavity 2 centimeters in diameter containing 



SFLIN A^D LLVLXTIUI 0\ \RIA\ PREGWVCy 


a lo milhmcter fetus attached b> a cord The tissue 
surrounding this ca\tl\ is undoubtedij pbccntal 
tissue conliimn}: a great deal of blood Grossl> it 
appears to be itifarcted \t the border of this 
hamorrhagti. mass adjacent to the area of tissue 
which can be tdciiuficd as o\ar\ there is a well 
defined rcccnti\ formed corpus lutcum about 5 
centimeters long and 1 centimeter wide The ca\ii) 
contaming the fetus is eccentneaUa located and is 
separated from the margin farthest remoacd from 
the tubeba 0 75 centimeter of phcenial tissue The 
opposite border of the ca\it\ is almost m the center 
of the mass 

\hscr(>$copic srctioii Sections through the oaarian 
mass in a region farthest removed from the normal 
ovarian tissue show that the mass is made up of 
numerous chorionic \dh in most of which two cell 
iaxers can be made out (I «gs a and j) T hcic \dh 
are embedded in and surrounded b> a large amount 
of cxlravasatcd blood The outer margin of the 
mass IS formed b\ a fairlv thick membrane m w hich 
there has occurred some older hamorrhage in addi 
tion to the more recent one and has on the surface 
of It some necrosis and acute mllammatorv cku 
date Manj of the ailU arc necrotic and have lost 
their cellular outline (1 ig a) Scattered about arc 
clumps of cells the nuclei of which slam deepU and 
are eccentricall) placed The cytoplasm lakes a 
famt eosin stain and is occasional!) vacuolated 
These cells are arranged more or less m a svncvital 
fashion and resemble decidual cells (I ig $1 bow 
ever their arrangement m some fields indicates that 
thc> posaiblj ma\ be fused cells which have been 
desquamated from the viUt In other areas the> 
seem to be in the process of forming villi so that 
their resemblance to decidual cells is onlv that of 
their gross microscopic appearance Section taken 
from the base of the tumor and the adjacent portion 
of normal ovarian tissue shows that the hxmor 
rhagic area is separated b> a dense necrotic la>cr of 
cells which is nchU infiltrated bv Icucocstes and is 
dircctlj in contact with a thick la>cr of corpus 
luteum tissue composed of iarj^e pale staining pol) 
hedtal ceils The necrotic zone on closer exatnina 
tion IS seen to be made up of corpus lutcum cells 
Bevond the corpus luteum rather dense but normal 
ovarian stroma containing a large number of blood 
vessels can be seen (Fig 6) A section through the 
fallopian tube shows no evidence of tubal preg 
nanc) Ivone of the sections examined disclose any 
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tissue resembling mucUenan duct inclusions or so 
called cnslomctrial inclusions 

live months have elapsed since the patient wxs 
operated upon Fxammalion at regular intervals 
has shown the patient to be in excellent condition 
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T he ongm of abdormnAl pregnanoes has 
long gi\en rise to speculation We 
kno^\ that in some instances at least 
the o\ um appears to be fertilized in silu for 
this lb the most reasonable and hkel> e’cplana 
tion of o\anan pregnancies of which a num 
her of indisputable cases are on record But 
this further question anses Are abdominal 
pregnancies outside the o\arj alna>s second 
ar\ in nature that is has the ONAim developed 
to a certain extent in the tubeand subsequent 
h b\ tubal abortion or rupture been shed into 
the abdominal ca\it>, settled down where it 
fell and aided possibl) by the blood clot ac 
companving it proceeded to develop tii si/«? 
Or IS there such a thing as a true abdominal 
pregnancj in which the fertilized ovum with 
out residence m the tube or ovarj to promote 
Its start settles down and develops for itself 
unaided b) the presence of anj surface into 
whichit canreadil) sink^ 

\ considerable number of cases are now on 
record which seem to support the hjpothesis 
of primary abdominal pregnancj Apparent 
Ij the first of these was Galabin s case report 
^ in i8g6 W hiJe there seems a possibilitj in 
this case that a \ erj earlj tubal abortion mav 
hav e occurred a careful studj of the aulopsj 
specimens bj a committee of the Obstetrical 
Soaetj of London resulted in a diagnosis 
of pnmarj abdominal pregnancj In Witt 
hauer&case published in 1903 theovTimwas 
rolled up in a piece of omentum which was 
adherent to the pelvic organs Hirst and 
Kmpe jn 1908, published a case which seem« 
to meet all requirements The case rqxirted 
bj Hammacher m 1910 is similar in manj 
respects to the one we describe below Other 
apparentlj genmne cases of pnmarv abdom 
inal pregnancj hav e been reported bj Richter 
C^zevvics, Kohler, and quite recently by 


Potenandby Maver In 19 2 Jacqumofthe 
Clinique d Accouchement et de Gjn-cologie 
de Strasbourg gav e an excellent review of the 
literature and cases up to that time He ad 
mils the cases of Richter Czvzewics Kohler 
and W'alker as genuine and adds two more of 
his Own and one seen by Schickele 
WTule the evidence submitted m these cases 
seems to be convinang there are some authors 
who still question the existence of this condi 
lion Thus Schumann ta hi? monOoraph on 
Extra Uunne Pregnanes, published in 1921 
speaks as follows No really authentic case 
of this \anetj which has withstood all cnti 
cism has been recorded ’ Veit in 1903 re 
viewed the whole subject at the Congres de 
Gvn cologic de W urtsbourg and came to the 
conclusion that exact proof of its occurrence 
had not been satisfactorily demonstrated 
(Onh two of the more que lionable ca es 
were then on record) He subaequentlv re- 
vised his opinion somewhat and laid down 
certain very stringent critena 

W c bebev e that the follomng case is a true 
example of primary abdominal pregnancj 
Jt not onij fulfills the desiderata usualh re 
quired but '^eerns to present certain anatom 
ical peculianties which make it particular!) 


convinang 

llosp No 13862 a Chinese hou ewife 32 
admitted to the Peking Union Medical Colleg* 
Hospital January 21 19*7 She gave a hi Wrv ® 
five pregnancies the fourth being an abortion at 3 
montl» The other pregnancies all came to te^ 
and the children are ah\e and well The Jast labor 
had been 16 months before and she was «lul sue 
ling the child Four weeks ago «he had a scanw 
menstrual period and 2 weeks ago a verv i^ 
bleeding \t 9 30 a m on the dav prewaus to sa 
mission she was seized with sudden inlenst P®'" 
the lower abdomen leftside Brand> gavesome 
hef but the pain was stdl severe enough to keep b« 
in bed \t 4 30 p m she had another intense attack 
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1 ig j I imbriatcd of the l«fl luU clo««l In 

adhesions and cxslic X 5 


otpa^n co^hpstd wT^lnUcnlo tivt \ tcsU\Uinn 

Hospital 

\t / 30 pm consuUttion was nought from the 
Peking Un on iltdical College llospiut Ihcpatitnt 
was then restless g-isping for breith an«l complain 
mg of inabiUts of vision lUooif pressure v.'is about 
SO sistolic and she wis puUcIcss imi blanche*! 
Smee she appcarc*! moribund u wis thought btsi 
to do nothing in the wav of radical treatment until 
she recovered from the profound shock Seen at S 
am on the nent morning the patient appeared 
slighth improved ihoughsldlpulsciessandblanche*! 
The blood pressure was 50-60 s>6tobc am! verv 
difficult to determine though respiration was fairh 
regular and the patient conscious \n vn)cition of 
morphine was given and she was transferreii to the 
College Hospital In ambulance 
At tj noon the patient was taken to the operating 
theater still pulseless with blood pressure about 60 
sjslohc Direct blood transfusion wis begun bv the 
svringc method and the abdomen opened \ large 
amount of clotted and fluid blood was found The 
left tube was !>ing in normal position with a rupture 
on Its superior surface about half wav from the cornu 
to the fimbriated evtrcmilv which was however 
mamfestlj sealed and had npparentU been so for a 
longtime Ihere was no sign of recent inflammation 
about this portion of the tube andtheleftovar) was 
normal The ruptured portion projected markedly 
from the surface of the tube which seemed lo be 
affected over a smaller area than is usual ITic rea 
son for this was later made clear b> the microscop 
leal examination The right ov ar> and tube w ere m 
place andmthedistalportionoftheovar> from the 
fimbriated extremitj of the right tube there was a 
typical corpus iutcum of pregnanej The right tube 
"as perfectly normal both as to size, shape paVpa 
tion and color and the fimbriated exlrcmitj showed 
no signs of mflammaiion either past or present The 



left tube and ov arv were removed the ah 

domcn spongcil out and closed ami the patient left 
the table with a perceptible pulse at the wrist 600 
culm centimeters of whole blood havinU liecn given 
Recovery was rapid and complete and the patient 
went home on the fourteenth dav after the operation 
Ihc Report of the Pathological Department on 
the Specimen is as follows 
< rcjr exiimimlion Specimen consists of a fallop 
lan tube and ovvrv Ihe distal end of the tube is 
closed up and bound down to the surface of the 
ovarv There IS a evst in the ovarnn ligament the 
wall of which is very thin The lumen contains 
colorless fluid In the middle portion of the tube is an 
aicv which shows a ttddish brown discoloration 
1 he w -yll of the tube is broken at this part ami the 
lumen is sbghtlv distended and contains loo‘«e gnv 
ish brown material Sections of the tube cut dislaUv 
from this hxmorrbagic area show that the lumen is 
closed up bv grayish white solid tissue There are 
several small evsts in the ovary 

Second specimen consists of an irregularU shaped 
piece of tissue consisting of small \ dll This mate 
ml had probably dropped out from the lumen of the 
tube 

\ftcrasceptc examination The fimbmtcd end of 
the tube IS sealed Up by old adhesions anditsepithe 
hal lining forms several cysts which contain coagu 
latcd fluid The lumen of the midillc portion of the 
tube IS verv narrow and almost obliterated itsvilh 
being bound together b\ old adhesions Decidua 
and chorionic vilh are found on the peritoneal sur 
faccof the tube especially m a pocket formed bv the 
mesosalpinx and the mesovarium ITiis pocket was 
taken for the lumen of the tube which was described 
in gross as being broken The loose tissue described 
in gross was situated m this pocket and represents 
chorionic villi and decidua The lumen of the tube 
docs not communicate with the sac although at one 
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1 1 ) Sf t on of tube and part of conception ho\ Fig 4 Section of tube and part of conception showin'’ 

in™ chononic \illi blood cioi tall and lumen of lube ibe pocket fomied by the mesosalpinx and mesotanum 
X 21 » X« 


point the pUccntal ti sue is dis eclmg the wall of the 
tube and j> found in close nei^bboufbood to ihe 
tnucosj of the fallopian tube Nowhere is there 
tleadua found in the tnuco a of the tube There are 
seteral folbcle ctsts in the otan An organuing 
corpus luteum was found in the otart 

Diagnosis Chronic satpingiti tritb obliteration 
of fimbriated end of fallopian tube ectopic pres 
nanct formation of decidua and chononic nlli on 
the pentoneal surface of h)iop}an tube and in a 
pocket formed bt the meso alpmt and mesotanum 
follicle c\sts in ovan organutng corpus luteum in 
o\ art 

There trere no sigrts about cither tube or in 
the pehib of the presence of cndomelnomata 
uhich might serte as a nidus for theosTim to 
occupt and it is at least unlike!> that there 
«as onlv one such nidus situated on the outer 
surface of the tube The corpus luteum lound 
m the left o\ar\ v,as one belonging to a pre 
Mous o\-ulation and nas in a stale of marked 
degeneration nhile there nas no doubt nhal 
e\ er about the corpus luteum of pregnana m 
the right oiarj iihich «as normal in appear 
ance Apparenth the oi'um haMng been 
fertilized in the abdomen and having failed to 
enter theonij normal tube therightone wan 
dered o\er to the left of the abdomen and 
faihng to enter the left tube on account of its 
do ed fimbnated ettremiu settled down on 
the outer surface of the tube and proceeded to 
embed itself The sections of which manA 
ha\e been made show clearU that the lumen 


of Ihe tube j> intact and that the o\-um has 
embedded Itself from without the tube There 
IS onl) one similar or possiblj similar case 
which wc ha\e found on record namel} one 
b\ Hammacher the place of attachment 
being the pentoneal surface of the nght tube 
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/AOU IIIL OBSTIlUC CLIMC 01 DK li IkUn COOKI llfESf 

IHL BUUON OBSinRIC lORCLPS 
\ Rivuw or Its. in Iirxvlui C\sis 
lu C\KJ HKI1MVNM1> 

l HI ti t) of rent) n> Itirt 

T RANS\EHSI incl po'iicnor nrrtsN «( the irt-ijucntlv ihc iietc! Ins bten Rlt ind means 
held high m the pcKis have been percnmal no pnclical solution has attnetui the 

obstelTic problems and ihcir management a widc'-jircad attention achteved bs KjcHand a 
nc\cr cmhng source o( (hscussion I hat the inMrumcm m the past decade abroad and more 
mechanism o! lalwr intiiKcd in thc‘*c c»nd)!»on*< rcccniB »« this counirv ii 2 0 With the 
IS. interpreted in hopclcssh ducrgcni \va\s is enthusiasm attending its successful trial m the 
CNidcnccd b\ the \ar\mg degrees of imiooriantc transver'-c arrests for which it was prcsumabK 
accorded the conditions as pathological or clmiial designed it Ins been uscil and recommended on 
problems in difTcrcnl locahiics, iml the oftiimes more nunurous indications ju<hciousI> or other 
acrimonious disagreement among projKinents of wise in face and even breech prestnlalion Ills 
\arious incthodsof <lch\cr\ \mong ilio^ewhost also rccommcndcil now for direct appUcauon to 
training or preference is in fasor of forcc|N inter {xt^ierior as «cfl as to traastersc arrest 
ference in suitable eases after rcasonaldc test of lo Xmeruan obstetricians it should lie of m 
labor, the twoproldcms are frequent l\ tonsidtrtfl tcrest that an instrument was dcMScd simultanc 
together Here again, the conrc{nion of the pri ousl\ and mdependentU m this counirs h\ Dr 

mar> fault whether of rotation or dc'cent is i >man llarton, of Philsburgh \cw York which 
mooted, adsocaies of various manocusers differ circumstances prevented having the carh and 
mg as to the proper sequence for applving tnc extensive trial enjoved kjcllands idea f)Ut 
tion and rotation Tor persistent po>lcrior |h)m which from an experience m 55 applications m 

Uons of the verlev, this clinic has, for manv vears this clinic since Vpnl 1025 impresses us more 

acivocaicd and continues to recommend the favorablv in its design and m its actual use 'Ihe 

N:an 70 !>{ maneuver n«h rotation deferred until JJarton forceps differs from the classic tvjws in 

the btpanclal diameter has passed the bonv out that the blades jom the shanks at an angle corre 
let whatever the level of the original arrest — ponding with that between the axis of the supe 

excepting tho^e cases m which rotation has a nor sinit ot the pelvis and the axis of the peU ic 
lendenev to occur spontancouslj as traction com outlet For purposes of application a joint is 

pletes the descent Tor transverse arrests how incorporated at the junction of the anterior blade 

ever, particularly at the pelvic brim there has with its shank, permitting the blade to be swung 
long been need of a more suitable mstraroent through an arc of a circle until it is ncarlv parallel 
than ihe classic forceps especialh in those in with the shank The limits of this arc of qo de 
stances m which effort has been made without grecs are controlled by a shoulder which auto 
success to alter the position manually into an nnlically keeps the blailc rigidly immovable on 

oblique he before apply mg the forceps Anmstru the shank when the instrument is applied Like 

ment with diminished or absent pelvic curve is the Kjelland forceps, the instrument is provided 
i Elliott blade has in some with a sliding lock, but it is lighter m construe 

climes been utilized, even, to the extent of man tion Figure i shows a comparison of the two 
uaiiy changing all posterior arrests into trans instruments drawn to scale It will be noted from 
verse positions {4)~thu!. to apply the forceps and the drawings that there is no pelvic curve m the 
complete delivery without the reapphcalion im Barton blades {ci) Lightness of construction, 
posed by the Scanzoni technique However together with absolute flatness of the cephalic 
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surface of the blades and absence of cuppmi; 
In the cephalic curses permits nn overall diarn 
eter of q 4 centimeters as compared to ro ccnti 
meters with the Kjelland f'lades applied to the 
same fetal skull having a biparictal diameter of 9 
leniimeters (c.) The shape of the cephalic 
curves moreover provides for a more 5 nugl> 
fitting application to the same head m the case 
of the Barton blades with wide separation of the 
blade Ups (c ) more evcnl> distributed pressure 
over the cranium and less forceps flare in ad 
vance of the descending head 

Extracts irom a letter by Dr Barton should 
be h/sfoncaI)v interesting 

The purpose lor which the instrument was insenled 
was to construct a forceps that would be applicable to the 
biparietal diameter of the head in cases of arrest of the 
head at the peliic hrm without duiturbing the rrXalion of 
(he head to the pehic axis I never saw or heard of the 
Kjelland forceps until several years alter my drawings 
were made so I can scarcely <ay that they were designra 
as an improvement on that instrument As lo 

wri''vnal dates I viould say that the idea of constructing a 
(orcep with the blades at an angle to the shanks occurred 
lo me over to >cars ago \ rather crude model was con 
• rutted and I had a conference with the late Trofessor 
Cragin of Columbia University in regard to this modifica 
tion of the forcep His opinion was that while the idea 
might be correct in theory it would not work out m actual 
practice Acting on his advice 1 dil nothing further with 
IbctoKe^S'anW 14 years ago At that time f had drawrnfcs 


of the perfictcd instrument and these were given to Pro 
fessor btuddiford lor his opinion lie agreed with Pro 
lessor Cfagm and consequently the project vias again 
abandoned In igj4 I cxhibitcl a dramneof theforerps 
lo IJoctor A D Campbell of Montreal who at once 
l,ra ped the significance of the design and advised me to 
have the forceps made at once The first pair was com 
pletcd about the middle of October 1024 and I rofessor 
StudJiford had in some way heard of it and aske I me to 
show the forceps to him as soon as completed During the 
Ginical Congress of the \mencan College of Surgeons 
held in \cw \ orL City m October 19 4 I exhibited them 
lo fwtfi frofes or Slufdiford and Doctor Caljwelf liolh 
were very skeptical as to Iheir value but finally to scitle 
the question they decided to sec what could bu accom 
plivhid with the manikin Doctor Caldwell was the first 
lo experiment with them and much to his surprise he found 
they were easy to apply and cITcctive in Jclivcry Ihe 
first actual caic in which thty were used was dtirinj, the 
lirst vevk of December 1024 They were exhibited at 
Sloane Maternity at a meiting of the Vmencan (ynsco- 
logical Club in 1 ehruary 1925 \t that time I think they 
had lieen used in fourteen dilTicult cases I have not 
heard from Doctor Caldwell in regard (o their use at 
Sloane Since December 1026 U that time there had been 
106 cases at that institution 

The following technique of application is rec 
ommentied for deep transverse poaitions 

With the patient in the dorsal position under 
anisihcsia the operator shoultl first make an 
exact dugnosi? of the lev ci of the presenting part 
the tlirccJion of the sngitnl suture m relation to 
the pelvic diameters and the position of the 
fonianels It will iid the beginner to visualize the 
desired application if the mo parts of the forceps 
are irticulated and the instrument held m front 
of the perineum For all application the blades 
will natural!} be in t line pcrpcndicul ir to the 
sai^ittal Suture and the hinged blade alwavs 
uppermost Note is made of the side on which 
the leading point fotciput in vertex, chin in face 
presentations) lies in order to know in which 
direction to rotate thf' head when the proper 
morrent arrives 

Either the anterior or posterior blade ma\ be 
introduced first but to avoid crossing the hindJc 
It IS preferable to start with the anterior or hinged 
blale It IS likewise of little importinci. which 
hand is ustd to introduce the blade following the 
custom of most users of the KjclHnd forceps the 
left hand is recommended as the vaginal hand 
for both blades The index and middle fingers 
of the left hand ate therefore introduced into the 
vagina and the posterior nm of the cervix sooght 
The handle of the anterior branch is then grasped 
lightly with the right hand and nilh the con 
cavitv of the blade lUrectcd toward the ceiling 
the blade is guided up the {lo tenor wall of the 
vagina until the tip lies against the head 
of the promontory and within the nm 01 t c 
cen-tT (Eig 2) Rolaljon is then nccomplisheu 
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Fis 1 iK«f« to ri illustrate the siepx m the applio 
tson of the forcqis 

\Mth the fingers of the jntcrnnl Innd inlctl b> 
gentle torsion of the handle in the right hand 
CPig 3) Here, again, U is of hlilc importinct to 
which side the Wide routed whether o\i.r the 
occiput or lao^5 the flee, hut we prefer itwns 
lo aUempt it first o\er the occiput and m mo'it 
cases this is rcidd) achici cd There ire instances, 
howeier, m which cxccssiie mohlmg o{ the 
occiput will make it caster to rocite across the 
face, and iKm ma> he attempted ssnhout fear of 
inflicting injurj i( the operator n reminded that 
m this, as in anj forceps application force is 
dangerous and should be unneccssarj if the cate 
be propcrlv cho«cn In occasional eases there will 
be temptation and perhaps justification lor dis 
placing the head slightl) up out of the pel ns m 
order to complete an otherwise difTicult applica 
tion, but the danger of prolapse of the cord is as 
imminent here as with an> instrument and the 
practice is not to be encouraged It wall aul m 
understanding the technique of rotation to appre 
ciate that the arc described docs not ncccssanlv 
puot aiound the hinge joint as a fixed pomt the 
latter usuaU> describes a coincident but smaller 
arc m an opposite direction as dlustrated, the 
pnotal center being a short distance withm the 
blade it«eU The blade can also be coased genll> 
around when necessarj b) altering the depth of 
Us introduction At the completion of this stage 
of the technique, the anterior blade wdl be along 
the bipanetal line of the head just back of iht 
s>Tnphjsis m the vertical plane 
The second blade of the forceps is likewise 
introduced postenorb, and because of the con 
struction of the lock, aiwavs lo the operator s left 
side of the first blade The index and niid^e 
fingers of the left hand without withdrawal, 
again seek the posterior margin of the cenix, and 
'’•ith the right hand used to introduce this branch 
of the instrument posteriori) , the internal fingers 
guide the blade into place (Fig 4} B) raising or 
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iottcftng the handle of thi> branch, the blade wiH 
slide rcadil) into place, escaping impingement 
upon the promonlor) W ilh heads of normal hi 
parietal diameter, and m svnclvtism, the handles 
should lock ctictl) Separation of the handle* 
usuallt means an increased bipanelat diameter, 
while lack of appo'iljon m the longitudinal axis of 
the handies as a rule denotes either a small or 
asinchtic hcifl I Hort should be made to deter 
mine the hiicr point as well as the maintenance 
of the original innsvcr'-c relation of the sagittal 
suture Ufort withdrawing the internal fingers 
HTicn the head is a 5 )ncJ>uc, the application may 
be altered to meet the condition (>> raising or 
lowcnng the handles Bccauac of the sliding lock 
however the branches mat be articulated even 
though the blades arc not on the same level and 
with the first traction the blades w ill adjust them 

cKo 

With the forccp> S3mmctncall> in place over 
the parietal bones of a transverse head, the bhdes 
arc in the anteroposterior diameter In occa 
sional instances of tight engagement it ma> be 
justifiable to alter this exact application bj plac 
ing the posterior blade sUghll) to that side of the 
pfomontorj, on which the leading pomt lies, and 
adjusting the anterior blade to fit opposite eases 
have been delivered thus when no other forceps 
manceuver wa* possible 

Before beginning traction, it will be noted tbat 
the handles point forward and downward, not m 
an axis continuous with the vertical or sagittal 
axis of the head, but at an angle deviating 
approximatel) 45 degrees forward from this line 
(Fig 5) Traction therefore is made in the 
direction of the handles, but m the axis of the 
child s head, or more stnctlj, m the axis of the 
pefvic canal at the level of the greatest diameter 
of the presenting part The force applied is, 
therefore translated It is made entirely with one 
hand grasping the shanks of the forceps firmly 



SURGERY G\^ECOLOG\ WD OBSTETRICS 


80S 



near the hin^e joint as shown \s an aid to thi^ 
step an axis traction handle has rtcenih been 
densed for attachment to the shanks The other 
hand grasps the handles proper but \cr\ IightK 
and onh to maintain apposition and to aid m 
guiding the forceps The traction ma> be applied 
either b> pulling or b\ standing to one side of 
the forceps just withm the maternal thigh and 
pushing downward and forward m the required 
direction (Fig 6) Tremendous power can be 
de\ eloped ba the latter method a fact of interest 
to those who ma\ be skeptical of the ad 3 ptabilii> 
0/ so light an instrument foe difficult traciions 
As the head descends there is a tcndenc> to 
spontaneous rotation which should be followed 
and encouraged altering the position of the 
handles to maintain the application in fixed rcia 
tion to the scalp as it appears (Fig 8) In cases 
in which Spontaneous rotation docs not occur the 
practice m this clinic is to bring the bead to the 
outlet before attempting rotation crowning of the 
scalp IS u^ualR well adxanced at this point and if 
the direction of the peh ic canal has been properl> 




followed the forceps handles will be slighlR 
elei-ated The elciation is not so great forcorre 
sponding leads of the birth canal as with the 
classic forceps and caution must be ererct ed as 
with the Kjdland instrument, not to lift the 
h indies prematureU because of the danger of 
injuring iht cheek or facial nerae with the ante 
nor blade During rotation of the head traction 
is greatlv Ie> ened but need not and should not be 
abandoned enlirelv As the head rotates the 
handles will tend to swing upward and latcralK 
o\er one or the other maternal thigh but the 
coincident extension and transit of the head 
through the xiih-ar orifice raises the blades 
simulianeouslv the terminal moxemenf of the 
in trumcnl thus being an upward roll in the so- 
called curie of Carus and the final position one 
of almost complete maerston with the handles 
inclined upward and transxer eh across a thigh 
(Fjg 9 see also figures :o it and is) 

Willie the teaching and practice of thi chnic 
Ills long faxored the Scaneoni manoeuxer for per 
sistent posterior positions of the x ertex the abox e 
technique for Barton application m transxer^c 
positions is equallx applicable to posterior po i 
tions xxith the few obxaous alterations neces.ar\ 
to bring the blades to grip on an oblique head 
bipanetallx and the extra degrees of rotation 
necessarx to guide the leaduig point under the 
sjonphxsts Extraction is completed without 
re ippiKHtion 

Our senes includes the use of the Barton for 
ceps in 5S ca«cs during the past . x ears in a total 
of approximalel) 900 inpatient delix cries at 
Unuersit> Hospital The applications were made 

bj fixe members of the staff The use of the 
Kjelland forceps in onh 12 ca«es in the 
penod means that preference was given the 
ton forceps xxhen either forceps was indicated 
xxith the purpose of using the Rjelland inslrumeot 
m just enough ca es to reach «ome impres-ion or 
judgment as to compiratiy e x aloe The x-ahavt' 
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of the mdicalions for forceps interference ih 
lUc&icd m pin l)N the a\cngc duntum of hhor 
for the senes the <.11116 being o\cr 34 houi\ 
including 6 elcctnc ipphcilions ind muhip 
irous labors The forceps sms, therefore suit 
jeeted at once to the same tests in<l ob taclcs 
confronting *in\ forceps mineuscr there hemg 
28 high apphcilions and the group in nn\ c\cnt 
not being a select c<l one Note should lUo lie 
made of the local pnciicc of dcld»critcl\ m 
curring ‘ errors of judgment b\ iltcmpiinR a 
trill forceps m ill cases admitted from outside 
sources with obeiructcd hbor or floating hta<l 
(tshen the disproportion is not too obsious and 
when the cases are potcntiallj or actually infected 
from mimpulations prior to a<lnit«s«>n), the 
ibotc being in manj instances a routine pre 
hminars to a patenlU indicated cTsarcan section 
or craniotomy 

The results are tabulated under two chssifica 
Hons, applications to transyerse (T ible I) ami to 
oblique positions (Table II), to form some jdci 
of the usefulness of the instrument in conditions 
other than tbit for which it was strictly desjgnwJ, 
and to compare U with both the chseic and the 
kjelland forceps m these instances In each table 
the applications arc listed as to * arrests,* ‘ float 
mg heads and "electixe' applications, meaning 
s^plj, the position and explanation therefore at 
the time of application In case of transverse 
arrests, U is impossible to aiul>ze the labor fur 
ther as to the primar> po'.iiions, some cases, 
therefore being transverse arrests of rotation 
from original posterior lies and others being 
arrests of descent from original transverse cn 
gagements m flat pelves A loiv transverse or 
posterior arrest is arbitraril) regarded as non 
existent and therefore, is not listed Simple 
Barton rotations without extractions are listed 



lis, s 

siparattlv but ne\ erthclc-s^ as «ucccs<ful for 
cejn along with the complete maneuver since 
in all the former instances the cvtraciions were 
completed by classic forceps from choice rather 
than nccessiu I allures arc catalogued a« 
fadcil apjyhcations and failed forceps aftti 
successful applications The failures arc more 
illuminating than the succcssc-, and several fict 
immediatcU arc made clear 

The first IS tint despite the ultimate outcome 
and the bad obstetrics mvolycd the Barton for 
teps IS adaptable to floating heads there being one 
failure in ten attempted applications 
lor Iraunerst applications we Wievc the m 
strumcnl to be the safest and best designed for 
ceps vet devised The two failures of application 
m this group y\crc both errors of technique due 
to inexperience one inv oh mg a prolapsed cord m 
a ease of hadramnios with accidental displace 
meat of the head during phcemcnl of the ante 
nor blade The latter accident is a more likclv 
event with the KjeUand forceps, since disengage 
ment of high heads is almost a necessilv to per 
mit introrluction of the anterior Kjelhnd blade 
mlo the uterine cavuv and its rotation therein 
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The light construction of the Barton blades and 
the wandering techmque of application of the 
anterior blade make it not onK a safer inslru 
ment than other t>-pes of forceps but widen its 
range of u efulness m borderline misfits and dis 
proportions The onl> unusual maternal injurj 
of note m pruniparous labors m the transscrsc 
group was a transient tesicoiagmal fistula tn a 
borderline case with a floating head With the 
forceps once applied failure of Barton delivery 
was met m 3 cases out of the 34 in t of which the 
application was made with a certain prospect of 
failure craniotomy being necessary m one and 
Cffisarean ection in the other The remaining 
case delivered b\ classic forceps might have 
been managed with the Barton forceps after fur 
ther familiaritv But taking inexperience and 
other conditions into account the facts are dem 
onstrated (hat once applied the new instrument 
was succcs ful in every instance open to forceps 
except one and that only one case m the senes 
was delivered bv other forceps after failure of the 
Barton forceps The angulation permits traction 
in the true axis 0/ the inlet (Fig 5) without inter 
ference with the pelvic floor or perineum and 
without soiling of the operator s hands by contact 
with the anal region W ith the Kjelland forceps 
episiotomy is sometimes required to permit dowTi 
ward traction and contamination at the anus is 
difficult to avoid This advantage of angulation 
IS partly offset by the fact that the force applied 
must be translated requiring an accurate Lnowl 
edge of the forces of labor Caution moreover, is 
required to avoid too early elevation of the 
handles, and consequent facial injury by the 
anterior blade — a fault however applying equal 
ly to the KjeUand forceps Although extraction 
of the head is readily accomphshed with the 


Barton forceps it is not as suitable for “scooping 
the head out as an instrument with a pelvic 
curve Even in this particular however we 
regard the more snugly fitting Barton blade as 
superior lo the Rjelland with the latter 5 wade 
cephabc curve interposing con iderablc forceps 
flare and bulk in advance of the descending and 
emerging head and subjecting the soft parts to 
undue distention and strain 

A greater percentage of failed forews 
occurred where the Barton forceps was used on 
oblijiie heads there being 5 such m rp applica 
lions with 2 additional failed appucations' 
Three of the 5 failures were errors of judgment 
m that the cases were unsuited for any forceps 
In spite of a local preference for the Scanzoni 
maneuver in persistent posterior occiputs the 
instrument was successfully u ed in 3 cases of 
occiput in the hollow of the sacrum showing 
that It is at least practicable m this ultimate ex 
pre sion of failed rotation 

SUSISIARV 

From an initial experience with the Barton 
forceps we bebeve that there is a definite though 
limited field of usefulness for this instrument 
particularly m the rotation and traction of 
transverse arrests of the vertex in high and mid 
pelvTs It IS the safest implement yet devised for 
these puiposes and m some instances of impac 
tion provades the only suitable or possible man 
agement While its use m floatmg heads is not 
to be encouraged its adaptability to this problem 
IS unquestioned and it wall thus serve to increase 
the number of deliveries f>er vias naliirales m 
the<ve as well as in borderline disproportions It 
has certain advantages over other instruments 
designed for the same purposes notably the 
Rjelland It can be used to complete the extrac 
tion of the head, and it can be apphed to oblique 
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as ^'ieU as to lrans\erse positions but, although 
superior to the K-jehand m both respects, it is 
mienor to the classic forceps uith fuU peliic 
curves Its chief advantage from the standpoint 
of design, the angulation of the blades, is ako its 


chief disadvantage in unskilled hands, requiring 
a more accurate knowledge of the mechanism 
of labor to develop the proper direction of trac 
tion and to avoid facial injurv with the lunccd 
blade 
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Concerning its usefulness outside of hospital 
practice indications ill probablj be fen nithout 
extending them bejond the rather narrotv limits 
here recommended In hospital practice, local 
preference will in some quarters decide, as with 
the Rjelland instrument the aclvisabihtj of add 
mg a new instrument of restricted xersatilitv to 
the established armamentarium c bebexe that 
a further and more unnersnl trial will win it manv 
adherents 
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T\BLt U — WVNT itORTXUTi 
1 ailed forceps group 

I \t3 ■'ee failure 3 Intrapartum \ph311af) 
t 13 See tai’uie 10 tnUapartum \pb>M4 and 
birth injuries 

3 (n bee failure II [mrapartum tphjtiaf*) 

Sueccs ful lor eps fffoup 

4 Hp Opara aged j 6 stars NormalpeKi Labor 
at j6 »eek occiput ri„ht occiput persi ting transver c 
afterst hours ccondsrv incrtu Mia hartoii rotation and 
cxtntiion Nco natal death \nic mortem diaimosi 
Ultra cranial hsmorrhage not coni rmed at autop \ 

tio 1 para aeed ;\ears Normalpeiiis tbruptio 

f lacentx at iieek SUnual dilatation cervis huh 
larton application to occiput right po tenor rotation and 
estrailion Intrapartum I ssangumation a ph>sia 
0 Do (> para a^ed 3 scar Normalpelvi Placenta 
pr«\ia in t nn pregnana at 31 necks Afanual dilatation 
cersiv high barton application to second tmn rotation 
and extraction Neouatal 1 xsanguination and pre 
maluritx 

7 ( 10 I\ para a ed a Tears Normal peKi 
Labor at term admitted luth prolapsed coid and band 
Hi„h Itarton application to occiput n"ht posterior tola 
tion Dei ecs extraction Intrapartum \ ph^xia 

8 Hg III para a^ed a? jears Normal peliis I ul 
monar> tubcrculo is no prenatal care Admitted in labor 
17 hours at 34 week with accidental faxmorrhaaC 
occiput transverse in mid peliis Barton rotation and 
extraction Neo natal 1 xsanguinaCion and prematunt> 

0 Fio Opara 3i,ed lO >ears Normal pelvis Illegit 
imateb pregnant Labor at term occiput bolbv of 
sacrum after iJ hours La y rotation and extraction 
after failed ‘'imp on forceps Intrapartum A^h}xia 
10 \io Opara aged tg jeats Justommor p Ivis 
Drj labor at 38 Hceks high transverse impaction of mill 
tari presentation after 48 hours High ItaiCon rotation 
Dewecs extraction Intrapartum Intracranial hwnor 
rha„e 

tt 6g Opara agcdig>ears Flat pelvis Admitted 
m labor 48 hours at term «ith occiput left transverse 
at cst in mid pelvis Failed forceps before admi irat 
Morphine admiw lered one hour before deliveo Lasy 
mid pelvic Barton appUcation rotation and extraction 
Iso ^patent injuries Heart beating at birth but no 
re piratory efforts Neo natal Aspb>-sia (narcosis) 


FAILED APPLICATIONS AND FAILED FORCEPa 
r Bir Opara aged si jears Normal pclvu Late 
tox'emia Labor at 38 weeks occiput rioht postenor 
pnmary inertia occiput persisting transverse in mid pelvL. 
after 40 hours Infant weight 3 J40 grams Fa [ed appli 
catwn Delivered b> manual rotation and Dewees forceps 
extraction 

a C«2 I para aged 31 vears Norma! peln Ijte 
toxxmit Labor at term hjdramnios mjomectom) 
head doating after a, hours Infant 3 aio graras- 
Vttempted application resulted in prolapsed cord De 
Lveied b> immediate podalic version (I rror technique ) 

3 \rj A para a^ed 3 jears Justorainor pelvis 
Two previous forceps deliveries Late toxsnua Laborat 
44 f’) weeks occiput right po tenor high pelvn. arrest 
with occiput tran verse alter 13 hours disproportion 
infant weighing 4 too grams failed forceps before admis 
sion fetus dead on admission Failed forcep Delivered 
b> craQiotom> (Deliberate error jud'renent 7 

4 B13 1 para agel Sjeara Nonnalpehis Previou 
forceps deliver> Labor at 37 weeks ocaput n ht poste 
nor o uput persi ting transv erse m m<d pelvis with cer 
vif dilated 3 hours failed forceps Deliven bj oblique 
appWatwn of Den ees forcep 

5 C13 NI para aged 4r vears Flatpelvi Trcviou 
loKepadeliverw Laliorat3g i eek. occiput ngnt trans 
verse doating after iS hours di proportion Infected 
Failed forceps Delivered bv cervical exsareao section 
(Deliberate error judgment i 

6 Fli Opara a^ed 17 jears Normal pelvi Labor 
at 37 w< ks occiput ri^ht po tenor occiput persisting 
povtcnorin mid pelvisafter lOhours Infant 384egrama 
failed application Manual rotation Simp on extra tion 

7 Ita Opara a rd r6 >ears Justominor pelvi 
Labor at 41 weeks occiput left posterior primary imrtia 
mid pelvic arrest after antenor rotation $6 hours m labor 
Infant a got grams failed application Delivered bv 
Dewees extraction and cpisiotomv 

8 1 13 A 1 para aged 40 jears Ire lous forceps 

deliverj luibor at 41 weeks occiput ri ht pmterior 
primat) inertia ngid cervix (cicatncesi a hours For 
ceps applied with cervix intompletelj dilated and effaced 
8(wn(arteous deliico d hours later (Error ) 

g Fij A I para aged 33 jears Normal pelvic L»bor 
at 41 weeks occiput ri ht posterior occiput persi im 
postenor after 60 hours failed forceps Delivered bj" 
manual rotation mid pelvic application of D ivcea for 
cep epiMotomv and eviraction 

»o C13 Alpara a-'ed 33 jears Normal pel 1 
Labor at term occiput rVfht no terior head floating alter 
16 hours di proportion infant wei^hinf. s 47j gram 
Lngagemeot and hi„h rotation bj Barton but further 
traction ineffectual Dewew axis-traction to complete o 
traction (fcrror judgment — exsarean section indicatw ) 
It Gt3 0-para a ed *4 jears Increased peluo 
inebriation l^te toxarmw Labor at 41 weeks 
n^ht postenor head doating after 6S hours Inlecteo 
All tvpes of forcep unsuccessful Infant viable Ler 
Mcal exsarean section (Deliberate error jud ment) 
i J13 I para aged 31 jears Previous version 
Increased pelv ic inclination Labor at 30 ' eeks oo-ipuv 
left anterior bead Jloaiing after 36 hours Infant 
grams Failure to secure engagement with Barton i^e- 
I 'Wd bv podalic version and after coram head /orcep» 
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OPERVTIVC CORRECT lOV Oi' CLWV-rOOT 
lU IIANS sum MO \uss> 

Tf le vjf of Ort>i 0 {* 1 C Sufffn l>trKi4)r ol A® Orti»op« lie Hospiul ol \ lenni 


A mong the Mnoub foot deformUK'? diw 
fool occupies V unique posuion U ts tht 
opjwsUt of Oat foot m tint all the signs 
and sjmploms ire cxaclK the rci.tr«« of those 
u.cn m flat foot The Giltincus is \trticil, the 
lubcrobilj of iht calcincus looks tiowTiward iml 
as m the Chinese foot deformits the trehmg of 
the foot IS intcnsihcd !>\ i cur\c of short radius 
1 he heads of the metalinsal hones appear nearer 
the tuberosit\ of the calcaneus the knj,lh of the 
foot IS esscntialh shortened and the tarsal joints 
are contracted to the i.la\\ 5hi|x? which guts tht 
deformity Us nime 

Mter 1 considerable length of lime the hones 
nitunlK adapt thcmscKcs to the siiuiiion ind 
the joints change actordingh, the muscuhturt 
and ligaments in their functions likewise depend 
ingon these changes or ifwewish so tocvpfts.su 
the chtngts m the function of the musculature 
and ligaments serve as the onginil ictualine 
cause of ihest. changes in tht foot Change'* of 
equilibrium of the muscles of the fool and of tht 
lower part of the lower extremitv la the fundi 
mental causes m this deformitv 
The most stverc casts irt congcmnl The 
uu'se IS usuall} mj elodv-splasi i idcrangtmcnt of 
development of the lower segments of tht spmil 
cord, where the nervt cells controlling the muscu 
lature of the foot in. locited Ihis dcformiiv 
frcqucntlj manifests itself is spina hifidi the 
delaj of closure of the canal of the spim! cord 
Other derangements of the central nervous 
svstem such as sjnngomjelia and muUiplcscltro- 
sis result in talipes cavms Other tj'pes of parah 
SIS of the peripheral nerves maj produce this 
deformitv 

Not mfrequenllv wt obs-rvc a literal deviation 
mhe foot, a pcs v algus or more often a pes varus 
Jiiese directional deviations from the normal ire 
particularij apt to occur v^hen talipes cav us is not 
pronounced In these cases it is possible quite 
often with a mechanical apparatus or a correctiv e 
S.UW to oblam partial re\iei v ithout operation 
H the lateral dev lations increase but without a 
pronounced talipes cavus and so without marled 
discomfort, it is possible to correct the condition 
b> transfernng the muscular control Thisisdone 
b> means of tenoplastj , muscular equififanum 


Wing restored bv tnnsphntmg Iht mu*^c!es ind 
tendons whichconlrol funrtjon from the inner to 
tht outer side of the f(x»t or v ite vtrsi 

\\htn the tibi>ts civ us liccomts verv nnrkcd 
the contractions in tht tirsil joints ire vtrv 
noliceilde Tht htids of the mctitirsal joints 
drill holts in the «j!cof the foot The missivt shoe 
sole tiuses jnmful cillusts which interfere with 
locomotion 

1 he pitn ind hindicap in walking cause the 
piticnt to seek rtiicf Our old textbooks rccom 
mend minuil correction for the dtfornntv Minx 
tv|>cs of ippantus have been devised to throw 
conrtintpressurt on the msltpof thc/wl in order 
lollatttn down tht tvlremchigh ireh 

\nvonc who has tried to rtilucc i lv|nctl hollow 
hxit knows tint the contntting forte required ts 
tnormous The ovtrcorrtctmg forte is i-o grcit 
that the levengc action would crush the bonts 
indud the operation isi verv bloodv onciUhoui,h 
no incision ol tht skin is midt 

During tht hrst Irnl at correction we arc im 
pressed with the fact thit the fistia plaPtans and 
tht deeper portions of the muscles arc at the 
highest degree of tension The subculantous 
division of the fastii phntins and the subsc 
quent cutting of the flexor brevis musclt do not 
kad to the desired result i remarkablv powerful 
rcsislincc c.in still he noticed Added to thit i*, 
the danger of rupture on account of shortness of 
ihc «km of the sole of the foot esjieciallv when Us 
<.unlinmt> has been weikenevl through itenotomv 
wound 

For these cases of severe tilipcs cavms I hive 
thcrcforcdtvibtd in opcntion which satisfactonlv 
fulhlls the aliovt requirements and avoids the 
tlangers mentioned 

TECHNIQUE 

\ semilunar incision which would correspond 
to the upper brim of a slipper slipper incision ) 
is made j centimeters above the sole of the pos 
tenor half of the loot The incision is started at 
the height of the arch on the inner side and ends 
at the tuberosity of the fifth metatarsal bone 
Vext the entire flap is dissected off with the under- 
lying soft tissues from the heel At the point of 
Its insertion, the fascia plantans is removed with 
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Fi" ia(kfO Hii,h degree of cUw foot (spma bifida im 
perfecta) before operation 

1 1^ ib The right foot was operated on S months ago 
while the left loot was opi rated on on!> 3 month before 
taking the photo 


a chisel and the flexor bre\ is muscle is then st \ er 
ed from the os calcaneus 

Now the entire flap which comprises the shm 
of the sole of the foot the subcutaneous tissues 
the fascia plantaris the flexor brevis muscle and 
also the abductors of the toes and the must ulus 
quadratus plantte are \)lunt\> dissecletl from 
the bon> surface of the calcaneus and distall> 
(anteriorlv) retracted 

The points of danger to be avoided are first of 
all injurv of the posterior tibial arter> With great 
care during the preparation of the flap this can be 
easily avoided by working more on the inner side 
The vessels the posterior iibial arterv with its 
two terminal branches the intern il plantar artery 
and the external plantar artery run on the surface 
of the musculus flexor brevis and the musculus 
quadratus plants Therefore if the flap is turned 
carefully to the inner side where the vessel passes 
the inner edge of the foot and the entire separation 
of the flap from the inner side la avoided no injury 
will be done to the postenot tvbial artery 

However should it happen that during the 
exposure of this area of operation injury is not 
successfully avoided ligation of thepostenortibial 
artery will not cause severe consequences The 
arteries of the heel prov ide such a rich blood supply 
to the sole of the foot that any disturbances of 
nutrition are prevented In no case of injury to 
the artery followed by its ligation have we ever 
found any serious postoperative derangement of 
nutrition 

Proceeding wath the operation we look for the 
tendon of the musculus peroneus longus the ten 
don being tightly attached to the bone The flap 
IS separated and removed bv blunt dissection 
an operation which can beeasil) earned out after 
the insertion of the fascia plantaris has been chis 
eled off The long plantar ligament which can be 
seen in the bottom of the field of ojieration is 
diagonally incised External to this lies the 



Fig la (left) Hi^h degree of claw foot (Before oper 
Fig U Three months after operation of right foot 


calcaneonavicular plantar ligament which has to 
be definitely dissected like the calcaneocuboid 
ligament between tht navicular and cuboid bones 
After thes steps in the operation we Irv to 
redress the foot and are surpris d to find that 
there is still considirable resistance And it is 
only after all the ligaments under tension have 
been cut that the tension i» relieved and the foot 
IS brought into proper position The length of the 
foot IS now increased about : centimeten the 
point of insertion where the cniseling was done 
lilts forward about 5 centimeters and the cal 
caneus can be placed in a horizontal position if 
the ligaments which really held the calcaneus in 
the perpendicular position were separated 
When the correction is successfully completed 
the flap IS replaced It is now clear whv the heel 
inasion had to be made so high up since other 
wist the mcision w ould hav e been too near the sole 
of the foot and the edges would have ^aped back 
ward at the heel about 2 centimeters and hter 
even under the most successful cate gnnuUtion 
would have occurred and no shoe could be worn 
without pressure on the scar 
However if the incision 1 made high on the back 
of the heel and there is great tension a lateral 
union of the integument of the lower leg will take 
plateandnogapingwiUresult , 

In every case powerful big biting stitches should 
be taken 

In severe contracted claw foot wath hammer 
toe if the toes still show marked deformity after 
the operation described the tendons of the ex 
tensor longus digitorum and other extensors 0 
the foot are transplanted from the toes fo 
metatarsil heads In two incisions the 
of the extensors are exposed and freed ^ ® 
extensor hallucis longus transfixed to the tire 
metatarsal and the tendons of the extensor longus 
digitonim (communis) on the third metatarsa 
head The sutures placed either peros ealiv 
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or circularl) iround the mctntnrsj hold the ten- 
dons embedded in the fissured penosteum 
\\ ith m\ c1e\ ators, n Inch ln\ e e\ es the sutures 
can easilj be led around the bones To perforate 
the bones for perosscal sutures I use drills which 
I ha\e adapted from the i\or\ car\mg trade 
The\ are more or less sUghllj cur\cd hollow 
sounds which can be used as drills or fjcrfoniors 
The steel has to be hard and resistant and \cl 
must not be fragile Since these instruments were 
designed onginalU for drilling i\or> andforcarrv 
ing wires within clesators for perforating i\or\ 
the> are acr^ practical for use in human bones 
which arc considerabI> easier to manage These 
drills or perforators hate a trough like groove 
through which a suture on a needle can be passed, 
so that walh them tenophst> can casd> be per 
fonned 

If m the first stage of the operation the posterior 
tibial artcr\ has been injured and ligated, tn the 
second stage we have to be v crj careful I ’ctreme 
care has to be exercised not to injure anj blood 
vessels for even with perfect knowledge of thedis 
tnbuiion of the blood vessels on the dorsum of the 
foot, lhe> might be easilj injured as the> run 
plantarward between the two heads of the first 
dorsal interosseous muscles (between the fimt 
two metatarsi) Such injurj would produce 
marked necrosis and gangrene 

The wound is closed with catgut sutures and 
an immobilization splint carcfuUj applied The 
splint gives sufficient support for correction 
therefore I lav special stress on the dressing of the 
operative area I use overdressings of gauze and 
over that a hard thick cardboard sole agamsl 
which theeasilj manageable foot is now immobi 
lized With a roll of gauze the region of the meta. 
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tirsi! heads is elevated to the mturil arch and 
another roll of gau/t is pheed over the Iocs 
\nother piece of cardboartl well padded . to j 
centimeters thick is placed over the lots and sc 
curtil «!o as to hold the toes inphntarficvion "I he 
wholt IS covered with a phslcr-of Fans sjnea 
which fxachts almost to the flexed knee \flcr 4 
weeks of rtsl the cast is removed The desired 
corriclion was obtained in cverv one of our cases 
as can lie seen in the pictures of the plastic models 

lorafur treatment walkingcvcrcisesof weight 
bearing arc encouraged m which the important 
feature is the rolling off practice of the foot 
1 hese exercises consist of the patient s standing 
up on the heel and gndualK rolling o(T the foot 
tow aril the nictalarses With the assistance of 
the flexor Inllucis longus the big toe is pressed 
down to the ground through which a completelv 
normal rolling motion of the fool is obtained 
Compare this vnlh the previous claw position 
when the toes onlv parlnlU and walh ihcir tips 
instead of the plantar surface of the firstandscc 
oivd phalanges took a share in the action Mas 
sage of the lower hmb and the extensors of the 
fool complete the treatment 

Under supervision for manv vears the observa 
tions prove that the corrections arc successful and 
the results have shown the operation to be j>cr 
fectlj reliable Nobracesareemploved butshocs 
with verv thick, strong flat soles The patients 
are directed to place shoe trees m the shoes at 
n^ht in order that the fiat surface of the shoe 
sole shall be preserved and the tendenev of up 
ward bending of the tip of the shoes prevented, 
as this favors the claw foot formation which is to 
be avoided 

The operation m the above described proceed 
ing vvas performed for the first time in ip’z and 
resembles onl> m the first stage the technique of 
SteindJer, but the ongmal technique was al 
read> introduced at m> hospital during the war, 
when there was no communication of reports 

existing 
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COMPLETED ASEPTIC TECHNIQUE TOR THE lAIPLANTATION OP 


THE URETER INTO 

Bv ROBERT C COFFn M 

I \ the Alav 1025 oi !\orthuest Mediant 
I published a paper entitled A Technique 
for Simultaneous Implantation of the Right 
and Left LTeters into the Pehic Colon WTiich Does 
Not Obstruct the Ureters or Disturb Kidne} 
Function and I sent reprints of the article to 
members of some of the special surgical societies 
The neu feature of this operation was the 
fastening of rubber tubes in the ureters for the 
purpose of maintaining a patent canal for the 
passage of the urine through the traumatized in 
testinal wall during the first few da\s of con 
valescence The first operation b\ this method 
was done on a patient with dilatation of both 
ureters as a result of cancer of the bladder and 
uterus The ad\antages of the technique seemed 
apjiarent to near!\ all «urgeons who recened the 
reprint However in this case the condition 
was verv far advanced radium in large doses 
and two major abdominal operations were nec 
essarv so it was not a perfectly fair test Two 
weeks after operation the left abdominal incision 
broke down and a large quantuv of pus was dis 
charged nevertheless clear unne was freel> di« 
charging from the rectum Aliout months alter 



li{, 1 Intestine damped Pointed cannula inserted for 
I cisiung the bowel 

Th Te hn qu s p esc t cl n d J e » b f e th Cl c I C 


THE LARGE BOWEL' 

D FACS PoxTUND Orecov 

thcoperation the patient died of exhaustion with 
clear unne still coming from the rectum up to the 
time of death Postmortem examination showed 
that the right kidnej was normal The left kid 
ney was tilled with miliary abscesses which 
seemed to be an extension of a process which had 
onginated at the opening in the intestine from 
which the abscess had developed In other 
words we had a true ascending infection along 
the wall of the ureter 

In former experiments with ureteral trans- 
plantation in inimaU the greatest source of 
danger seemed to be infection emanating from 
the opening m the intestine There seemed to 
be no way to procure a sterile field for this 
operation 

After the publication of this paper and after 
the postmortem examination in mj ca«e 1 im 
mediately established a dog hospital in connection 
with the Lnnersity of Oregon Medical School 
and started to work out means of overcoming 





Fig » bigmoidoscope introduced rectum being 
OB eftbe 4 c U.n (T fS rg n CV.tob g 5 
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1 ig 3 a The rectum IS packed with dr> 
the speculum ^ Shovnngdsa^ratnwslicaUj the intfSUne 
packw with gauze ureters prepared foe implantation and 
method of attaching end of catnelcr to gauze through stab 
wound m mucosa 

the possible difitcuUics to be encountered m 
this operation \^e found thtt (t) infection 
emanating from the incision m the intestine was 
the most frequent cause of immcdntc fiialitv 
foiiow-ing the implantation of the ureter (3) it 
was difHcuU to find a rubber tube stiff enough to 
withstand a ligature which is later to cut through 
the ureter anq at the same time of sufficient cah 
her to carr> the urine, {3) a ureteral catheter if 
large enough is ideal but as it is smooth it casds 
slips out of the grasp of the ligature which has 
been thrown around the ureter These diHiculiics 
had to be o\ercome 

For this purpose the following technique was 
developed and proicd both e\penmcntalh and 
clitucallj 

The bowel is thoroughlj cleared with castor oil 
the da\ before operation It is flushed out thor 
oughlj from below 2 hours before operation The 
abdomen 13 opened low down and near the mid 
bne All the small intestines are packed back 
with gauze while the sigmoid is pulled down 
into the field of operation The upper end of 
the movable sigmoid is clamped m a rubber 
covered thin bladed stomach clamp A sigmoid 
oscope with obturator is inserted into the lower 
rectum A pointed cannula of sufficient caliber 
to admit the passage of a considerable stream 
of vvater is attached to the lube of an imga 
tor (Fig i) The cannula is inserted through 
the w ali of the intestine The flow is started (Fig 
2) The pelv ic colon below the clamp is thoroi^h 
ly irrigated until the water comes entirely dear, 
after which the cannula is removed and the 



Fir 4 Vrcicral catheter is prepared and fastcncil in the 
ureter a The anchor culT is fastened on the catheter b} 

twoh^iiurcs h I creep holditiR ureter held in left hind 
trcler IjtjnR spUl c \ nd of ureter is bcins fastened to 
ihc incbof cull b) a dowbfe fiRaturc \fso it is being 
fastened around the ureter h> another hgalurc «f Com 
plction of fixation of the catheter in the ureter 

puncture closed with n suture or two After the 
water has all been discharged through the sig 
moitloBcopc an assistant inserts the obturator 
and passes the instrument up through the sigmoid 
under the guidance of the hand of the operator 
Then with a small long handled forceps such as 
IS used in asophagoscopj a long strip of gauze 
IS pushed through until the rectum is packed futlof 
this drv gauze the sigmoidoscope being graduallv 
wathdrawn as the rectum is filled I he gauze 
absorbs all of the remaining fluid in the intestine 
and also establishes a contour which makes the 
operation much easier (Fig 3) 

The ureters arc now located and severed be 
tween small arter> forceps as near to the bladder 
as possible The distal stump is cautenzod with 
carbolic acid and is ligated The proximal end of 
the ureter is hberated for 3 or 4 inches b> slitting 
the peritoneum over it \s large ureteral cathe 
ters as will comfortabK go into the ureters are 
prepared However, \o S answers the purpose 
splendidly A piece of rubber tubing about ^ inch 
m length large enough to pass over the catheter 
comfortably is threaded on to the catheter to a 
point 4 to 6 inches above its tip Two or three 
strottg linen threads are now tied around this 
rubber cuff which is to be used as an anchor to 
hold the ureter A fairly small needle armed 
with strong linen thread is made to take a bile of 
one wall of the end of the catheter This is 
knotted leaving a free end 3 or 4 inches Jong (Tig 
4a) Gauze is packed m the peKas around the 
sigm-oid and around the ends of the ureters 
Owang to the fact that these tubes are liable to 
become blocked with debns, it is sometimes 
necessary to remove the tubes before they come 
awa> natumlly Therefore, the ureters should 
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I li, 5 1 he intisions beinsj ma<I« for ihe impUnUtion 
anchor sutures beint; placed at the lower angle of one 
Kound preparatory to making the stab wound m the 
mucosa The catheters and ureters arc ready for im 
plantation 


he planted as low down m the rectum as possible 
so thos ma> he cut loose through a speculum or 



li 6 Ureteral catheters are being fastened to the 
gauze within the intestine through a smal! stab irawtd 
Note the anchor sutures used to control the totestinedunns 
the operation 



I ig The ureter has been drawn well into the lumen 
the traction loops arc being lied and the \anous sutures 
are beisg placed to cover in the ureter and brmf, it into 
Its submucou> position 

proctoscope if nccessarj Ait obstructed tube 
rapidlj dcstroNS a kidnej 

To avoid too much narrowing one mcision 
should be higher up the bowel than the other 
The incision should begin neir the mesenteric 
edge and ectend downward and obliquely toward 
the antcmesentenc border so as to avoid as many 
of the large vessels as possible The incision 
should be about an inch and a half in length and 
should go through the peritoneum and muscle 
permitting the mucosa to pout out partially 
through the incision (Tig s) After both incisions 
ire made any considenblc bleeding is con 
trolled 

\\c next tike up the ureter which is held m 
an artery forceps in the left hand The indev 
finger is held under the ureter as a rest tVith 
1 knife in the right hind an incision is made 
into the ureter (I-jg 4b) The catheter is now 
inserted into the ureter down to the cuff A 
strong linen thread is pissed twice around the 
split ureter md cuff and lied tit,htly with i dou 
ble or surgeon s knot A similir suture is then 
litd around the ureter below the inci ion so to 
prevent infection iscending the ureter from the 
bowel (Iig 4C and d) bnne usually begins W 
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1 ig S Dii-’ram illustrating the compictcil optration 
and the rchlion ol the ureter to the mucosa 


escape from the catlictcrs it once We nc\t turn 
to the intestine A curxed needle inned xMth 
double o chromic citgut suture is nnde to pick 
up 1 bite of the mucosi ind then piss out ind 
pick up 1 bite of the muscle ind peritoneum 
great care being used not to include the gauze 
wnthm the intestine in the suture This suture is 
tied and a free end ibout 4 inches long is left 
These free ends ire used is traction sutures for 
perfect control of the mucosi during the liter 
steps of the operation A small stib wound is 
mide in the mucosi between these inction su 
tures A mosquito forceps picks up a hltlc of the 
gauze and to this the end of ihccathclerisilticbcd 
o> the suture alrcad> prowded (figs 6 ind ^b) 
After both of the catheters ire thus ittichcd to 
the gauze 1 nurse gnduilh withdraws the gauze 
from the rectum and m so doing the urclcnl ends 
are drawn into the openings in the mucosa The 
catheters must be marked m some wii so is to 
indicate the right and left kidne> After the 
ureter is dnivn m past the hgilure the free ends 
of the two traction loops are tied across the 
ureter so as partial!) to close the opening These 
traction loops are ver) important in handling 



1 ix 0 Ino^carold rhild on whom i lateral tran^ 
phnt'kiion In this method "K clone i months lefore 
picture was takni Child is perfcitl) hialth) holds iht 
unne tromi to 6 hours m the rectum 

the mtestmc Nevl 1 needle thrcidcd with triple 
o chromic catgut suture doubled is made to pick 
up one edge of the cut in the mucosi piss icross 
the cut pick up a bite of the ureter ind then the 
other sitle of the cut mucosa Tins suture js tied 
ind cfTectuilK holds the urclcr m phcc ind 
closes the stab wound iround it Another suture 
IS mide to tike up the serous and muscular coits 
ind ilso to pick up 1 bite of the ureter as it crosses 
This holds It icr> effecluall) It is not wise to 
pcnnit more than two sutures to puncture the 
ureter Other sutures are made to bang the 
serous and muscular coits over the ureter thus 
plaang it m the submucous position The needles 
and the long ends of the iriction loops ire used 
to bring the peritoneum across the deeper suture 
(Hg 7) 
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THE TREATMENT OF BLADDER TUMORS BY CHEMO- 
COAGULATIOJv 
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T he results dunng recent jears concerning 
the treatment of bladder tumors have cleat 
1} demonstrated that \\hene\er possible the 
endo\esica! procedure is the method of choice 
Patients treated endo%esically are less prone to 
r current metastatic groivths inasmuch as there 
is not such an ettensne opening of the blood and 
hmph \essels In addition endoxesical treat 
ment is much easier to perform does not require 
putting the patient to bed and can be utiliz^ in 
the treatment of malignant as i\en as benign 
growths of the bladder 

\\ ilh the introduction of electrocoagulation b> 
Beer in jgij marked adtances in the endovesical 
treatment of bladder tumors have been made 
Electrocoagulation has given ercellenc results m 
the treatment of smalt easil) acce siblepapilloma 
and also in moderatel> enlarged pedunculated 
papilloma It can also be utilized adv antageous!> 
in moderate sized bleeding papilloma provided 
the bleeding vessels can be reached with the 
electrocauterj Not all bladder tumors however 
can be ideall) treated by electrocoagulation 
especialli growths of large size groa-ths nhich 
are necrotic and foul smelling and growths in 
which the bleeding is rather marked It there 
fore behoov es us in such cas s to use some other 
method of treatment which bv itself or combined 
with electrocoagulation is capable of eradicating 
the tumor growth In such cases we recommend 
the use of chemocoagulation 
Since the vear igoj various attempts have been 
made b\ Frank Fraetonus Papin and others to 
treat bladder tumors endovesicallv b> means of 
chemical agents Not until the vear 1019 with the 
introduction of the use of tnchloracetic aad b> 
Professor Eugen Joseph did chemocoagulation 
take a definite role m the treatment of bladder 
tumors Joseph definitelj showed that we can 
penetrate tumor tissue deeper with chemocoigu 
lation than with electrocoagulation that small 
papillarj tumors can be entirel} eradicated that 
large diffuse papillarj growths can be readily 
reduced in size and m this wav prepared for fur 
ther treatment with electrocoagulation and that 
in large bleedmg tumors the acid arrests the 
hemorrhage by producing a thrombosis of the 
bleedmg vessels 


Dunng the past 8 years over 50 cases of bladder 
tumors benign and malignant have been treated 
at the clinic of Professor Joseph either bv chemo 
coagulation alone or combined with electroco 
agulation It has been our good fortune to have 
been able to follow' some of these cases through 
their entire course and we therefore present 
bnefly the findings thereof 

I S a^e 40 years admitted to hospital Febniary 7 19 7 
rive jears aeo patient was operated upon suprapubically 
and a bladder tumor removed On admission she com 
plained of painful and bloody unnation The unne was 
ctoudv and bloody alkaline m reaction foul smelling and 
showed many leucocytes and red blood cells microscopital 
ly CystMcopic evammation revealed bladder capacity to 
M too cubic centimeters and dis<.Iosed a solid ulcerated 
tumor about the sue of a small apple situated at the base of 
the bladder and marked cystitu with hbnoous exudate 
Neither ureter wa» visible 

Chemocea’nilation treatment was given on February i> 
1977 two to three bladder washing* being given weekly 
until Ibeseet examination 

Examination on February S 1917 showed the unne to 
be cloudy no blood tumor markedly reduced in size onlv 
slight aecrosis present and both ureters readily visible 
^e now ready for further treatment with electro- 
coa^ulatioD 

M V age jb years admitted to hospital August « 
1016 Since 19 0 patient has undergone electrocoaula 
tion at various clinics for the presence of a bladder tumor 

Cj'stoscopic examination revealed a large solid ulcerated 
tumor at the base of the bladder overlying the n„ht ureter 
the tumor mass cov ered with fibrinous exudate A sec ion 
of a portion of tumor tissue showed the presence of an 
atvpicai benign papilloma 

Chemocoagulation treatment was given on September 6 
1916 followed by bladder irrigations twice weekly electro- 
coagufation, October 3 1926 and ehemocoa ulation a am 
on Oecember J 4 1926 Examination on February 2 1927 
showed that the tumor mass had entirely disappeared and 
»ra> enlaced by scar ti sue The nght ureter wav visible 
the left ureter somewhat displaced because of traction due 
to scar ti& ue 

The technique of chemocoagulation is as follows 
After the introduction of a norma] sized cath 
etenzing cystoscope the bladder is washed and 
Sited as for any cvstoscopic procedure A cath^ 
eter is introduced into the cystoscope the tip 0 
the catheter having been cut off so that the acid 
will flow directly from the cut end and not fnw 
the side opening The tnchloracetic acid mu t be 
freshly prepared For this purpose we employ 
diemically pure tnchloracetic acid cry-slals wbicn 
on healing to 55 degrees C go into solution ana 
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Fig I Beginning nmo^is at end of I j hours liRt 1 ori% <ighi hours cU demarcated necroMs to 

Fig J Necrosis extending to musculans — 4 hours mu^tulans 


recristaHi2e on cooling \S tlh *1 sjntula xvc pHce 
enough of the cnstils into a test tube so that on 
heating a solution of 4 to 5 cubic centimeters ts 
formed lo this ts added s drops of gheenne 
The test tube containing the solution is then 
placed in a glass of isnrm uater so as lo prevent 
tccT>stalh»lion before using One cubic ccnii 
meter of the solution is then dravsai op into a 
glass svnnge (metal sjringc cannot be used) and 
while the cjsloscoptat directs the catheter over 
the upper surface of the tumor mass an assistant 
sloTvl) svnnges the solution through the catheter 
using from 20 to 30 drops At first one notes the 
presence of a few air bubbles which is then fol 
lowed b> the appearance of the acid The tumor 
mass takes on a snow white appearance due to 
the actioa of the acid After the treatment the 
bladder is emptied and washed Should the pa 
tient complain of much pam after the treatment 
one can introduce into the bladder 40 to 50 cubic 
centimeters of an anaesthetic solution such as i 
per cent alipm 

Tumors situated m an area of the bladder not 
accessible the c> stoscopc can be treated with 

frequent instillations into the bladder of 40 to 50 
cubic centimeters distilled water containing 20 to 
30 drops of tnchloracctic acid Long standing 
hairaatuna from bladder tumors can also be 
breught to a standstill m this manner Occasion 
all) one encounters tumors on the antenor wall 
of the bladder Such tumors can be liKiled en 
dovesicall) bj placing the patient in the knee-* 
chest position 

. coagulation, the patient returns two to 
^ree times each week for bladder irrigations 
During this period much Hbrin is thrown off and 
the urine is cloud) C>stoscopic eNammation 
reveals a necrotic mass white or grajish white in 


color and surrounded b) a circumscnbcd area of 
buHous adema which subsides in from lo lo 20 
davs Dunng this time no further treatment 
should 1)C instituted is it is often diHicuU to dif 
fcreniiatc cvsloscopicall) between •otdcmitous 
and true tumor tissue At the end of 2 to 3 weeks 
the tumor miss has cither cntircl) disappeared 
and been replaced bj scar tissue or has been 
mirkcdl) reduced in size and retdv for further 
treatment b> chcmocaigulition or eicctroco 
aguhtion In some cases nflcr chemoco^gulatlon 
there is a npid regeneration of mucous membnne 
ov cr the tumor mass w hich soon becomes cpilhc! 
i7cd and renders the mass \cr> resistant to fur 
thcr treatment \ ith tnchloncetic acid Such 
cases arc best treated wath a prthmin'ir) electro 
coagulation followed b\ the instillation of the 
acid at the site of cauterization 
Objection has been raised against chemoco 
aguhtion on the ground that the trichloracetic 
acid roa> be capable of producing a perforation of 
the bladder wall Joseph has never observed an) 
such untoward result vn an) of his cases m spite 
of the fact that frcquentl) during the treatment 
a few drops of the acid will spill on the normal 
bladder mucosa To prove our contention that 
trichloracetic acid cannot produce a perforation 
of the bladder wall, and lo determine the depth of 
action of the acid, we have carried out the follow 
mg expenments on a senes of dogs 
Seven dogs were emplo)ed each dog having 
been shaved and carcfull) prepared for operation 
Under morphine ether anmsthesia, the abdomen 
was opened asepticall) and the bladder exposed 
and opened One cubic centimeter of tnchlor- 
acetic acid was then applied to the posterior 
wall of the bladder through a s) nnge 1 he blad 
der and abdominal walls were then closed and 
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4 Sf\entv hours Showing «eU d«marcat«<l 
necfo<u 


each animal allowed to lue for var>ing lengths of 
time Ineathui«* heaUngnasbi pntnar> union 
\t the end of each specified period the dogs were 
killed and the bladders examined m3cros'^)pica1)> 
and microscopicalK to determine the immediate 
intermediate and end n*su!ts of the action of the 
acid and also the depth of the reaction Over 
four hundred serial sections were made some of 
which are shown below 

Dog » was killed »t Ibe end of 6 hours Macroscopic 
etainsBalwo r«\«a!ed an area of butlous ctdeina at the jte 
of application of the acid No eiidencc of any necrosis 
Midoscopically the epithelium appeared intact with slight 
subrpitbelul harmorrhages There was a localized cedema 
with a leucocytic infiltration down to the musculans 

Dog 2 was killed at the end of 12 hours Xlacroscopic 
examination rexealed an area of beginning necrosis at the 
site of application of the acid surrounded by bullous 
(edema hlicroscopicalJy the above area showed a defect 
in the epithelium extending down to the submocosa and 
deSiutely demarcatedbyaleucocyticinhltntion Withihis 
there was an associate cedema 

Dog 3 was killed at the end of 24 hours Jlfacroscopic 
examination rev ealed an area of necrosis at tbe site of ap 
pLcatJOn of the aad the necrotic mass being firmly adber 
ent to the underljung tissue Completely surrounding the 
area of Becro«Lj was a bullous cedema extending about 2 
ceotuneters from tbe margin of the necrotic zone Mkio 
scopically the necrosis was more marked than in tbe 
previous section It extended down to tbe musculans and 
was surrounded bv a leucocytic infiltration The odema 
wras less marked (hig ) 

Dog 4 was killed at the end of 48 hours Macroscopic 
examination rev ealed an area of necrosis at the site <d ap 
plication of the aad Theneerotu. tissue wa* firmlwadhn 
ent to the underlying tissue and surrounded by an area 



F» 5 Compl le bealinit with rfi,tnttation of tl» 
mucous membraoe at the en J of 2 vi'eeks 


of bullous adems Micro eopteallv tb re was a w 11 de 
raarcated necro u exteoiin down to tbe masculiris 
(Edema very slight Some round cell infiltration in the sub* 
aero a (hi? 3 ) 

Do^ $ was killed at tbe end of 72 hours Macro copie 
eumination revealed an area of Dei.ro is surrounded bv 
bullous Old ma The nrorotic area was w II demarcated 
and could readily b removred from the underlying tissue 
Micro copically th d marcation was more pronounced 
with a round cell infiltration separating tbe area of necro is 
from tbe musculans (Pj„ 4) 

Uog 6 was kill d at the end of 2 weeks Macroscopic 
examination showed no evidence of any reaction at the 
site of application of the acid The mucous a mbrane was 
intact Examination of the kidneys revealed no evidence 
of any ascending infection tficro copically there was a 
connective tissue replacemrot of the submucosi with a 
regeneration of tb mucous membrane (Pig ;) 

lJo„ 7 was killed at the end of 4 weeks Macro copic and 
microscopic examination revealed complete healing at the 
site of application of the acid TTie kidneys showed no 
evi fence of any ascending infection , 

In none of these exp nm nts was th re any evidence c* 
p rfotation or penainent injury of the bladder muco a 

CONCLUSIONS 

From the foregoing experiments x\e can con 
dude that trichloracetic acid can safeh be us d 
m the treatment of bladder tumors It cannot 
produce a perforation of the bladder wall the 
depth of reaction being limited to the musculans 
Qinically we can conclude that in the trUt 
ment of bladder tumors both benign and mahg 
nant, the cndotcsical approach is the method ol 
choice Po dll® exceptions to this are lavoraolv 
louted infiltrating carcinomata in patients ol 



nmiSUlTU i\n\ ^^FTHOD Ol C0\ERI\G IARGE deluded areas S2? 


good generxl condition, in which c-tscs resection 
IS more ad\ istbk 

SmaU benign pipiHonnt'i ire best trcited l>\ 
electrocoagulation whereas larger al>qncal jnpil 
lonnta cspecian> those showing evidence of 
active bleeding are best treated bj chemoco 
agulation with tnchloncetic acid or bv a pre 
limmarv chcmocoaguKlion followed b\ electro 
coagulation, depending on the size of the tumor 
mass 

ChemocoaguhlJon should be cmplovcd m the 
treatment of all bladder tumors showing evidence 
of beginning malignant changes 

Chemocoaguhtion is esp cialK mdicalctl m 
those cas-'s of bladder carcinomata presenting 
marked foul smelling necrosis and bleeding with 
secondarj cjstuis In this wav the necrosis and 
bleeding can be cleared up and the tumor mass 
reduced in size sufficienth to allow further treat 
inent wath electrocoagulation 
Chcmocoaguhtion cannot prevent metastasis 
and recurrence of bladder tumors but can pro 
long the life of the patient b\ clcanng up the 
local condition In tne clinic of Professor Joseph 


we have ofiserved several eases of inoperable 
papiUan, carcinoma of the bladder which have 
undergone treatment wath chcmocoaguKlion and 
arc still doing wcU at the end of 4 to 5 jears 
(licmocoagulatian has no permanent mjunous 
effut on the normal bladder mucosa even if 
accidcntalK spilled during the treatment Its re 
action consists of a bullous adema with or with 
out n superficial necrosis I he oedema rcadilv 
sulistdcs whereas the necrotic area is restored to 
normal or goes on to scar tissue formation which 
in no wav causes an\ phvsiologicil disturbance 
nrnr rorR.\i»H\ 

t\io-v J and SciiiLUNCii M 1 -cs Tutneursde h \ «'-ie 
< fiTTi-iLB J { Chcmocoasubtion of Kliddcr Tumors 
Lrologit Moscow 1915 viit 
pii J and vRt t) \ I rfahrungen ueber die 
epithcfiakn ( cscfiwuclsle dcr IfamLIasc Ztschr f 
urot Chir 102) 

Joseph I Lm ncuc atethodc rurllchandlungder Illascn 
geschwucUlc Zcnlralbl f Chir 1919 
Idem Kj-slostopi^he Tcchnik Sponger 1923 
W«n Die PchindJung dcr IllwcRgeschimebtf Ztschr 
f LroJ 1025 

WosMDLO ] I icctrocoagulaiion und ChrmocoaKulation 
\on Illascn Tumoren Zl'chr f urol Chir \ol xiil 


A NEW IIETHOD OE COVERING DENUDED AREAS WUH 
THE SURROUNDING SKIN 

r D mOHSMlTH MD r\CS \rH'iTi Georou 

riom the Off srlRwni «l Sutscry Eirwry Inpenuy School ol VStJ tme 


M V purpose in this report is to describe a 
method of covering raw surface with the 
surrounding skin instead of with a pedi 
cled flap or with skin grafts In the repair of 
wounds of the face or injuries of an> part of the 
bod> m which infection has been present and 
there has been a great loss of skin and undcrljing 
soft structures it is customar> to allow the infcc 
lion to clear up and the wound to granulate 
Several months are then allow ed to elapse to make 
sure that no infectious organisms are present be 
fore an> effort is made to finish the operation If 
the area involved is a bearded surface, it is hardl> 
possible to graft skin to correspond with the sur 
rounding area A moment's consideration will 
show that a better method is to appb traction on 
either side of the wound suflicientlj strong to 
overcome the normal tension of the skm In this 
way the margins of the skin on each side are 
brought in apposition B> the time the affected 
space has filled in, it is usuallj covered with nor 


ma! skm which corresponds with the surrounding 
area 

Wc have all seen skin proliferate when called on 
to do so from an undcrl> ing pressure such as that 
from large cjstic goiters or lipomas 

To get the best results m wounds m which 
there has been extensive skm destruction continu 
ous traction should be applied on either side of the 
wound immediatch , before the margins of the 
skin are bound down b> scar tissue In this wa> 
the area is soon covered The rapiditv of repair 
d^nds on the amount of traction applied If the 
skin is earned across the surface faster than the 
granulations fill in, there will be a depression, 
which ma> later be filled in hy a graft Ihis 
method is a great time sav er for the patient, as the 
raw surface is soon covered and he can select the 
time best suited for the final operation 

The >oung man shown m Figure i was acci 
dejitaU> shot at close range with a shot gun, 
January i8, 1926 A large area of the skin and 
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Fig i ‘Appearance of patient Jan Fig 2 About 15 days after Fig 3 Shoeing appearance on 
uarv 1926 g days after injury treatment by traction method March 4 rpjfi 



tension 

soft Structures and a portion of the molar bone 
were lorn aviay and the antrum was opened He 
was first treated by the traction method Febru 
ary i, 10 days after his injury 

lEaiNIQUE 

The loose epithelial cells and oil from the Am 
on each side of the wound are removed by rubbing 
with a sponge saturated with ether The ordinary 
dress hook fasteners are sewed on pledgets of 
gauze one half inch wide by i inch long 



Fig s Shovs leg extent of improve 
mentbyjuly 2926 6 months after in 
jury 


These strips are thoroughly saturated on the un 
der side with Carpentier s court plaster and are 
placed near the skin margin on each side of the 
wound in such a manner that small rubber bands 
can be fastened m the hooks m order to produce 
continuous traction and gradually draw the skin 
margin together To avoid irritation of the skin 
these pledgets of gauze should not remain m the 
same position longer than 48 hours Mhen they 
are removed they should be reapplied in a dif 
ferent location 
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RECONSTRUCTION OF THUMB AFTER TOTAL LOSS 
Bi noRri \\\.kKrN prcRcr \id rRvsmco 


T he thumb IS the ke\ stone ol m'lnual dexter 
It} Tr> to pick up X pm, 1 com or e\cn a 
pencil \Mlhout using the thumb, and its 
\alue becomes striking!) cMclcnt Consider then 
the de\astating effect of the loss of this factor of 
the hand upon a skilled artisan whose livelihood 
depends on his manual skill In this da> of 
machmer) there arc a multitude who have suf 
fered this injura 

When I was confronted with such a patient 
the possibilitj of reconstruction of the member 
suggested Itself The resultant of the several 
stages was a successful summation of the original 
plan and the value of the cosmetic result which 
wasfair enough, was far outrcached bj the rcsto 
ration of function the power of apposition of 
thumb to fingers I he patient was enabled to 
resume at once his former occupation of as*em 
bhng locks which requires considerable manual 
dextentv 

The author desires to reiiori the historv and 
method pursued in this case 

On September 4 19S4 T R ace ss lost the thumb of 
the nght hand b> cmihinff it in a press There nas 
complete severance through the ihenar eminence just distal 
to the carpometacarpal joint )\ itbin 3 hours the patient 
washospiulued and a complete debridement of the wound 
was done under gas anssthcsia The torn adductors of 
thumb were sutured around and over the stump of the 
fifst metacarpal but aside from this the wound was not 
closed Normal ^alme compTc*scs were applied and cut 
tures taken daily No growth was revealed and on the 
fourth daj the raw area was covered mth Thiersch ftraft 
ma single piece The graft was splinted with rubber sponge 
the author adopting this method as he realized the neces 
sit> foraconstantevenpressure which is difhcult to control 
in this region The use of rubl>cr sponge as a ^hot for 
grafts mil be reported elsewhere The entire graft was 
successful 


Figure I shows the band after the skm graft 
had lK.cn made 

Two weeks after the injur) a tubed pedicle 
of the Gillies tv-pc was made on the right side of 
the abdomen I our weeks later, or six weeks after 
the injur) the lower end of the tubed pedicle was 
severed from the abdomen the skm graft was 
dissected from the thenar eminence and the end 
of the pedicle w as sutured to the defect The arm 
was mamiained b) a sling and swathe Healing 
was uneventful and $ weeks after operation or 

0 weeks after injurv , the pedicle was severed from 
the abdomen and the free end closed 

V considerable period was then allowed to 
clapec to permit shrinkage of the grafted pedicle 

1 his shrinkage proved to be ven moderate 

I igure 2 shows the pedicle at that time 

On \pnl S3 i9-’5 7 months after mjurv and 5 
months after completion of grafting the pedicle 
to the hand a bone graft 8 centimeters long was 
taken from the crest of the right tibia The line of 
cleavage was outlined witli a drill and the re 
moval completed with a chisel This graft was 
triangular m cross section and carried periosteum 
on two surfaces The base of the tubed pedicle 
was opened on the radial side b) a T incision the 
cross incision following the line of junction of the 
pedicle with the hand and the vertical incision 
cvtcnding proximal!) a!ong the radial border of 
the thenar eminence The stump of the metacar 
pal was uncovered and the medullar) cavil) 
drilled out the drill hole extending well into the 
base of the metacarpal The end of the graft 
was then shaped with a rongeur to fit the hole 
Next, the bod) of the tubed pedicle was tunneled 
with a.Mavo h^mostat This permuted the bone 
graft to be easil) slipped into the pedicle and then 
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Fig 4 Appo ing thumb Fig $ Holding pin Fig 6 Holding pencil Fig 7 Holding hammer 



Fig 8 Roentgenogram of hand showing condition of 
bone graft 9 months after application 


firm!> forced into the prepared metacarpal base 
The entire hand t\as immobilized m plaster of 
Pans splint here it remained for 6 weeks When 
the splint was remo-ved bonj union of the graft 
to the metacarpal was excellent 
Passive motion was not resorted to in the after 
care but the patient graduall> increased function 
b> \oluntar> effort As will be remembered the 
adductors of the thumb were sutured around the 


stump of the first metacarpal Abduction is pro 
\ided by the extensor ossis metacarpi pollicis 
and is shown in Ptgure 3 The patient can readiU 
appose the thumb to the index middle and ring 
fingers as shown m Figure 4 
figures s and 6 illustrate the dexterity of the 
hand the first the picking up of a pm and the 
second the use of a pencil 
The strength of both the bone graft and the 
acting thenar muscles are indicated by the use 
of the hammer Figure 7 These photographs of 
function were taken more than one year after the 
completion of the reconstruction 
Figure8isan\ ray picture of the hand taken on 
January 20 2926 9 months after the bone graft 
was placed It will be noted that thepermeabilitv 
b\ \ rays of the graft is almost the same as the 
permeability of the other bones of the hand 
Measurements taken on \ rays at various dates 
indicate that there has been no demonstrable 
absorption of the graft 
The fate of bone grafts of this ty pe has occa 
stoned considerable debate but in this case there 
has been no apparent change It is of interest to 
consider that the blood supply to this graft must 
come from the tubed pedicle which itself has a 
secondary blood supply obtained through a ring 
of scar tissue at its base 

Also of interest is the fact that 18 months after 
completion of the reconstruction sensation to 
pin prick was equally acute in all parts of the graft 
and was also equal in acuity to sensation to pm 
prick in other parts of the hand Heat and cold 
were clearly distinguished but not quite so readily 
as in the normal 

Asterognoslic sense was very limited probably 
because of the lack of joint sense 

It w ill be noted that this thumb is shorter than 
a normal thumb but it was so planned as a 
thumb of normal length without metacarpopha 
langeal and interphalangeal joints would not 
function readilv , it would be in the way This 
reconstructed member is practically equivalent 
to a normal thumb amputated at the interpha 
langeal joint 
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X-RAY FELVIMCTRY— \ SIMPUHED TECHNIQUE 

B\ in RIU UT THOMS M D r\CS Ne« Ha%f\ Cossfcticot 
I fom the Woia-vn »< liB« «)f School of Medicine 


F or the pist 6 ^nr5, 1 In\c been mlcreslcd 
m using the \ n\ ts 1 meins of flelcrmm 
mg the tlninelers of the supenor stmt of 
the peU IS m the li\ mg subject The principles of 
the method hi\c for the most part been set forth 
m a prcMous communication' At the present 
time, hov\e\cr, the technique his been consider 
abU simplified ind it is the purpose of this pajicr 
to describe the procedure which is now cmplo\e<l 
As his been pointed out before one of the chief 
essentials is that the pitient shill be plicttl in 
such 1 position thit the supenor strut becomes 
parillel to the sensiti\c phtc This is {lossiblc 
when the pitient is m 1 s..mi recumbent position 
with the bich more or less irched (I ig t C) 

In order to determine the level of this phne 
we identifj two points on the cxtcrnil suffice of 
the bod\ , one on the anterior ind upper border of 
the s>mphvsis pubis ind the other postcriorU it 
the depression just below the spine of the fourth 
lumbar vertebn \n imigtnirv line between 
these two points inverses the intcrojvostcnor 
diameter of the superior stmt For puqioscs of 
identification, we usuiHj place a small stnp of 
adhesive over the posterior hndmirk This is 
shown in Figure ”> B) meins of calipers we arc 
able to render these two points equidistant from 
the phne upon which the patient sits, and this is 
shown graphjcil}> in Figure s This distance is 
alao measured for purposes to be explained later 
W ith the patient m position the tube or target 
is placed at a distance of 36 inches abov e the sensi 
tu e plate, o\ er a point $ centimeters pc»tcnor to 
the upper and posterior border of the s>mph>sis 

’ThomJ n The elinicil » caiScance of \ MV pelvimeliy Aw J 
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Hie tul)c IS centered b> meins of 1 plumb line 
In our c\j)cncncc 1 modente vination docs not 
mitcrnlH iffcct the end result Thus, the target 
or tul)c miv Mr> or 4 centimeters awi> from 
the |>oint above the center of the supenor stmt 
or the supenor strut itself mi\ lilt x or i 5 ccnti 
meters iwi> from the absolute honzontil ind the 
end reading will not be ifTectcd more thin a mil 
hmeter or so This imount of lccwa> makes the 
methotf one of practical interest, beciuse of per 
sonil vinitions which ini> occur 

I n the prev lous communication a senes of cih 
bmted lead strips were used with each plate to 
dtnoie the imount of divergence iwij from the 
vertical tint the njs underwent in their passage 
from the tube through the patient to the plate 
Without further comment on these acccssoncs 
we mi\ sav that thev have been chminitcd ind 
m their place a Icid sheet substituted (Fig 1, B) 
This is 1 sheet of lead about i centimeter m thick 
ness mounted on a board and perforated in the 
center with verv small holes etactiv i centimeter 
ipart Everv fifth hole is double, as shown for 
purposes of cisv reading The use of this sheet 
which is placed in the same plane as the superior 
strait, IS described as follows 
The patient is placed m the position shown the 
exposure is made, which v-aries according to the 
weight, etc of the patient and with the lube and 
sensitive phte still In position, the patient is re 
moved from the apparatus The distance of the 
height of the supenor strait above the phne upon 
which the patient sits having previouslj been 
determined with calipers, the lead sheet is placed 
m the same plane (Fig r A), and another (fksli) 
exposure made on the same plate 



I-sg I Djagrarn of apparatus and of positson of patient 
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On de\ eloping the plate an outline of the supc 
nor strait is readil> ^ecn slighti) and equalh en 
larged mth a senes of dots through the plane 
representing corrected centimeters An\ diam 
eter of the superior strait maj be measured b> 
this scale and a pair of calipers and the antero 
posteriordiameterma} be read directly (Fig 4) 
The exposure and other \ ra> technique is here 
repeated Duplitized superspeed films a double 
screen yith BucL> diaphragm and a medium fo 
cus Coohdge tube are used The distance of the 
target plate is 36 inches A point spark gap dis 
tanceof 7 inches — which is equn-alenttoapproTi 
matelj 6jkjlo\olts — is employed The amount of 
current is 20 miUiamperes and b> using an am 
meter m filament circuit this loltagecan readilj 



he ohtauied without passing the current through 
the tube A medium focus Coohdge tube mil run 
easilj up to approcimatel> 20 seconds at this set 
ting without greatly oicrbeating There is no 
apparent reason why with a heavj patient the 
tube may not be allowed to cool for le or 15 sec 
ends the patient holding the arched position 
yyiih possibI> a second setting of the Buckj dia 
phragm The lime of exposure is os follows 
rifgnant 

_ Se 0 d 

Thm 16 

Medium le 

IIeav> 30 


Non pregnant 

Thin 

Medium 

Hea\^ 


See ds 


14 

17 


Compared with other methods of ra> pehim 
efr> I feel that this procedure is one of unusual 
sunpliat) After the preparation of the lead sheet 
and the frame upon yyhich the Buckj diaphragm 


rests no further mathematical exercise is neces- 


sarj 

A word as to the use of this method of pehim 
etrj in practical obstetrics ith us the method 
IS by no means routine and is resened for 
those cases in which defimte information is de 
sired as to the diameters of the superior strait 
in a gi\en pehos This includes those cases in 
which external measurements show the likelihood 
of inlet contraction and in those cases at term in 
which disproportion occurs or in which the fetal 
head is floating and cannot be brought into fax or 
able approximation with the <upenor strait The 
usefulness of this method m the classification of 
pehes and in constitutional studies is apparent 
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tu:mor or the carotid body' 

n\ n r traut md chjcao 


T he carotid (jorfj ^\•^5 first described the 
schooi o! llillcr in 1743 Interest m this 
structure uns rc\j\cd h\ Luschbasdes 
cnptjon in 1S62 The carotid bod\ is an o\ old 
structure about 5 millimeters lonR , milhmctcrs 
broad and i 5 nunimcters thick It is sus})cndc<l 
b\ a mtsh of nerves and blood vessels in the tn 
furcation of the common carotid arton or nia\ be 
bound to the medial side of that vessel 
No one has improved upon I uschka 5 hislologi 
tal description The carotid bodv consists of 
aUcoU separated U> interlacing filaments of 
nerves blood vessels and connective tissue 
Withm the ahcob large naked cells arc «tre\\n 
These cells seem to have no limiting membrane 
Their nuclei are large pale and vesicular Tbc'sc 
cells are regarded as the specitic elements m the 
structure Thev contain \ar\ing amounts of 
chromaflln The walls of the aUcob arc nchlv 
supplied v\ith mcdullatcd and non medulhied 
nerve fibers and large numbers of ganglion cells 
The carotid bodv is ver> vascular It has been 
called catolid ganglion glomerulus arteriosus 
intercaroticuB and glandula carottca according 
as the v-Titcr has focused his attention on the 
nervous elements the vascuhntv , or the glandu 
lar stnicturt 


Not even the cmbrvofogists are in accord on 
the origin of the carotid bod> Smith as well as 
\mold (quoted bj Klose) regards a convolute 
of vessels coming from the cvtcrnal carotid as the 
essential “anhgc” The large pale cells in the 
aUcoU then arise from the loose connective tissue 
forming the investment of the vessels According 
to Kohn the carotid bcKi> arises as a collccUon of 
lai^e pale cells originating in the near J>\ superior 
svmpathctic ganglion These characteristic cells 
acquire the propertv of reducing potassium 
dichromatc a pcculnnlv of the cells in the chro 
mafiin svstem Indeed the origin and histologv 
of the carotid bodv is similar m most respects to 
that of the adrenal medulla A branch of the ex 
tcrnal carotid grows nut to suppK this primitive 
carotid bodv with a rich plexus of capillaries 
\n endocrine significance has been rcpealcdK 
ascnbc<! to the carotid bodv Conclusivccvidcncc 
on this point is Jacking Schmidt noted no effect 
on removing both carotid bodies from cats Ev 
tirpaiion of one carotid bod> did not lead to li\- 
perlrophv of the other Hscher extirpated both 
carotid liodies from loung cats The bones of 
these animals developed a condition resembling 
osteomalacia and the parathv roids hv pcrtrophied 
Schmidt reports a ease in which tumor formation 



^ Section o( Dr Davi<i tumor Shons aKeoIu 
tracture and s>nc>Ual arran ement of the large pale 
cells jVn oi-casional giant cell is seen looX 



•<* “ 'if v'*’/- 

" __v * 


2 Section of Dt Sle\\afts tumor Large, pale cells 
are seen more plainlj The fibrous septa contamcapiUanes 
bcvcral giaai celJs are visible 115X 


•Read feefoTc tVe CbieaSoNcorploiKaiSoCicty Febjuary lo 1917 
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led to removal of both carotid bodies from a worn 
an 52 >ears old There were no ill effects Klug 
deflected both carotid glands from the arculation 
mth no other effect than that 0 / trauma He con 
eluded that the carotid bodies are not necessary 
tolife According to him theadrenalsandthjmus 
can compensate for the loss of the carotid bodies 
Gomez and Trugoni independent!) injected gl>c 
erin extracts of the gland Gomez saw the blood 
pressure sink In Frugoni s animals the blood 
pressure rose 

Marchand and Paltauf simultaneouslv and 
mdependentlv first described tumors of the ca 
rotidbodj Up to the present about one hundred 
such tumors have been reported The Jack of 
agreement m naming the carotid bod> has been 
reflected in the naming of carotid bod> tumors 
Because the histologj of the tumors is so similar 
to that of the carotid bodv itself Klose prefers 
BeitAe and \ Gierke s non prejudicing name of 

carotid bodv struma In most cases the tumors 
have been simple hvperplasias of the normal 
structure or adenomata Albrecht calls tumors of 
this sort hamartomata or developmental de 
formitiea He separates them from the true 
tumors Jlarchand Paltauf Mo nckeberg and 
Kaufmann call the tumors penthehomata Ac 
cording to them the specific large cells crowding 
the alveolar spaces arise from the connective 
tissue about the blood vessels Chian and AIcznis 
and Pevron said that the«e cells anse from the 
endothelium of the vessels Most of thetumorsre 
semble the normal carotid bodv histologicallv 
The svstem of septa and filaments is exactly rc 
produced In the alveolar spaces he the large 
cells some taking the chromaflin stain In a mi 
norit j of these tumors there are malignant changes 
Then the cells are seen infiltrating the capsu/eand 
even invading the vessels Sletastases and these 
onl> regional have been reported in two instances 
Gilford and Davis reported three cases of sub 
mastoid potato tumors These lacked the char 
actenstic vascularity of the true carotid bod> 
tumors Thev arc outspokenij malignant and of 
doubtful origin Kaufmann and Moenckeberg 
exclude these potato tumors from the tumors 
of carotid bodj 

We have two cases to add to those previously 
reported 

Cvsr I Our first patient was a married woman 46 >«rs 
of a." She presented a painless swelling about the size of 
a hens crr just anterior to the upper end of the stemo 
mastoid muscle This swelling was noted 12 sears ago 
(oUowing a severe shaking up in an automobile accident 
The only symptom attnbutable to the swelling was an 
otcasional attack of inspiratoiy spasm In the fa«t3 years 
this has awakened her several times compelling herto sit 


up in bed to brealhe She wished the swelling removed for 
cosmetic reasons The swelling was firm fized and pul 
sated The patient was otherwise in splendid health She 
was not hoarse The pupils were equal and normal in sire 
Her pulse rau was 84 The respiratory movements had a 
normal excursion 16 to the minute Dr 11 j btewart 
performed the operation at the West Suburban Hospital 
rhe diagnosis was tuberculous adenitis The tumor ur 
rounded the carotid bifurcation The vagus nerve was 
adherent to it The tumor the carotid fork and about 7 
inches of the vagus nerve were resected Neither the sur 
geon nor the anesthetist noted any immediate change m 
the patients condition One hour after the operation 
thepatuntspokeinalow voice U 1 thin ?4 hours she had a 
complete ri/,ht hemiplegia and aphasia I first aw her at 
this juncture There was a flaccid paralysis of the entire 
right side of the body including the face The blood pres 
sure and urine remained normal The eye movements were 
normal ftoth discs were equally red She was fcl twice 
daily l»> stomach tube Onthesivth postoperative day she 
developed a Ironchopneurnonia She died 2z days after 
the operation 

Immeduitelv alter the operation her pul e was 104 and 
soon rose (o 140 It remained between 140 and 160 until 
her death in pile of the daily injection of 6 grams of digi 
tabs in the form of digifolin The digitabs was given not 
only to sustain the heart but a!«o as a pharmacological 
experiment Uilh the resection of the vanis the vficct 
of the dvprcs or nerves was to some extent al 0 removed 
If dmilali has a local effect upon the myocardium or the 
va'ms endings the pulse rate should have fallen On the 
contraiy it remained unalTected givmj, further support to 
(he Mief (hat (he digicalis cflccC is due to sttmuladon 0/ 
the vagus center and requires an intact vagus nerve 

\utop y di cloved a purulent bronchitis and bilateral 
bronchopneumonia There « as a minimum of arteno- 
selerotic chan es in any of the vessels The vessels at the 
base of (he brain were all pre ent and normally arranged 
The left cerebral hemi phere was larger softer and more 
cyanolie than the n ht There, were extensile areas of 
encephalomalacia e pectally in and al out the internal 
exp ulc 

III tolomcalll the tumor consists of a connettive tissue 
core, framework and capsule inclosing the alveolar pvees 
In these paces are scattered larj-e nuclei in homo eneovs 
cytoplasm I arallcl connective tissue fbers poor in nuclei 

form the cap (Jfe The capsule js well supplied with wide 

thin walled vewcls Interlacing fibers Irom the capsule 
rnark off more or less round cell nests They then cour ein 
a more or less central direction to unite into a heavy fibrous 
trunk Whole groups of cell nests are again surrounded bv 
somewhathcavicrfbrous partitions Thaipartof tbetumor 
immediatelyuridertheeapsuleisn he I in tells He cyto- 
plasm m the cells is homogeneous and vithout walls In 
some places cell boundaries seem to be v isible This may 
be an artefact of the fiving process The nuclei are usually 
oval and arc well demarcated Each nucleus contains one 
to three nrcleob C tant cells of the type termed tumor 
giant cells with laroC very dark nuclei are prornincnt m 
many parts of the tumor Alore uncommon is the Lang 
hans variety with nuclei placed radially and peripherally 

ThrDuthvMt the tumor there is a diffuse round ana 
plasma tell infiltration of the connective (issue sep*® 
Here and there the infltration is more or less focal In tne 

centerof Such Foci the tumor tissue is faded and ttveture 
IS blorr^ Many polymorphonuclear fonrs ®*',®**“ ^ 
such areas Smvll fixmorrhagcs are common These are 
evidently spots ol necrosis 

The i«se?s c( the tumor are principal y vv 
tubn In a few cases the enoothclium ir 


,.•} 'e endothehal 
s surrounded by 
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paraHel lasers of fibrous tissue Arterioles with mu<cuKr 
walls arc entircK hckinj? in our «t<t!ons 
In no place has e the tumor cells infiUiatctl the capsule or 
perforated a vessel 

Case j InigoDr CarlDavis removed a tumor of the 
carotid Rland from a lalxircr t icirs old at the I resin 
tcrian llo pital of ChiORO The man had iKtn avnri of 
the tumor for t scars It had been steadds inhrKinjs It 
vvas painful Tlie psticnl was hoarsv 1 rcojierativt ex 
aminaliort showed a man normal in c\crj wx\ csicpt for x 
tender swelling the sue of a hen s ecc just Inlovs the njdit 
car There were no abnomnhlies in the blood rount or 
blood pressure The larynx was normal The unne con 
tamed \ tnee of albumin and a few hvahni <xsi< hut no 
sugar The tumor was rcmovccl from the carotid foiL with 
out hgalins the vessels nor inmrmg *hc vagus It wxs nrcts 
sat) to resect the tlcsccnilinj, branch of the hvpo„los><il 
The patient talked shorlh alter the opiratmn but was ui> 
able to swallow The <h\ after the operation ht was m a 
stupor Dr llassocdiclaledUicdia„no isollefthtmipliMa 
and hemianTsthesia due to righl cerebral antmia Ihi 
patient died in 5 da) s of bilateral bronthopncumonia T hi 
histological picture of this tumor is jiracticallv the same as 
that of the ptev lousl) rqwr led ca«e 

Tumor of the caroUd bod\ ts u^uaU\ noticcii m 
ibc third or fourth dccTtlc It Ins fjccn aten it ^ 
scars mcl m n patient o( 6S It is osuilla unt 
lateral OnU two instances of hiialcnl carotid 
tumor ha\ e been recorded It occurs as commonh 
on the right as on the left side and in men as often 
as vn vomen When seen the surk.eon il has 
usuallv been slowh enlarging forscxtral vears 
The reason for ojicration is usuall\ cosmeue It 
has rarely been diagnosed correetK before re 
mo\al Its growth is usualU slow Jlclastasts 
are rare and then onK to the regional lampli 
glands The hch of s> mptoms from these tumvirs 
IS remarkable in view of their pro\miii\ to im 
portant vessels and nerves In several of the 
cases, there have been such pressure effects as 
pain ringing m the car and djsphagn 

Objectuel> the> cause bulging of the neck m 
the region of the carotid fork 1 he skvn over the 
tumor IS freel> movable The tumor itself can be 
moved from side to side but not veriicaUv The 
surface is usuallj smooth Continuous pressure 
gradually decreases the si^e of the tumor bv 
squeezing out the blood The tumor usuallv pul 
sates There 15 usuaU> a thrill and a bruit Large 
carotid tumors bulge into the phar>na B> m 
volvmg the superior iar> ngcal nerve it ma> cause 
vocal cord paraljsis or spasm 

MTien first seen the> arc usuallj consitlcred 
carotid aneurisms, enlarged ijmph glands, or 
branchial cjsts 

The onlj treatment is surgical It has been 
necessarj to resect the internal carotid or all other 
carotids in 70 per cent of the reported cases 
Seventeen per cent of these cases developed hemt 
plegia The vagus has been resected m 20 per 


cent of the ojicrations One half of these patients 
Invedietl Uirmangives per cent as the opera 
UvenwrlUitv iiflv three percent of the patients 
ire more or levs tlisabled after the operation 
Onlv iSfKrccnt have had an uncomplicated re 
tovtrv Iht best prognosis is given to those 
pttctrits in whom thi tumor has graduallv pro 
duted niort or less occlusion of the carotids In 
llw tijwmon «( keen ouK severe sv mptoms or 
ri{ud growth with suspicion of nnhgnnnc) can 
justifv an opernlion fraught with such danger 
I’rtliminarv ligation of the )uguhr has been sug 
gtstctl to prevent the sudden cerebral anTnm 
consequent upon the ligation of the mtemal ca 
rotwl 

St MS! \R\ 

I wo new ctscs of carotid gland tumor arc re 
ported 

The hislological picture is the same m both 
Uoth have an alveolar structure 
In one patient thi carotid arteries and the v agus 
nerve were sacrificed 
lloth patients dcvciojjcd bcmiplcgi'l 
Hoth paliinls died of pneumonia 

CONCLUSION 

Tumor of the aarolid glantl must be considered 
when dealing with tumors of the neck 
Itadicalions for operation upon a tumor of the 
carotid gland must be verv imperative 
iiini IOC R vrin 
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THE PRE-OPERATIVE ilANAGExMENT OF PATIENTS WITH 
HYPLRTm^ROIDISM 

Bv A T BUNTS M D Cix-veusd Ohio 
(I «I ad C1 1 ) c 


P ROBABLA in no other group of cases are 
the strict mdivjduilization of the patient 
and a meticulously observed pre operative 
regimen more important than in patients with 
severe hj-perthjToidism The importance of the 
pre operative management of these patients lias 
been stressed increasingly m the literature during 
recent years but because U is so important it 
would seem north while to describe the plan of 
management earned out in the Cleveland Clinic 
Hospital 

Although it IS true as stated above that each 
patient presents an individual clinical problem 
nevertheless the fundamental principles of man 
agement are identical and therefore it has l>ecn 
found not only convenient but safe to standard 
ize the pre operative management to a certain 
extent 

Cases of hyperthy roidism may be divided be 
fore operation into three groups {t) uncompb 
cated cases (aj those with cardne decompensa 
tion and (3) those with extreme toxicity mam 
fested by nausea diarrhoea and delirium 
For the uncompbeated case the pre operative 
routine is as follows The patient is sent at once 
to bed and remains there throughout the entire 
pre operative period The rest is made as com 
plete as possible, not more than two visitors are 
allowed at one time and the visiting penod is re 
stricted to one half hour twice a day A com 
plete bath is given daily and a sponge bath it 
night to induce sleep Every effort is made to 
keep theknowledgeof the day and hour of opera 
tion from the patient in order to prevent as far 
as possible worry and anxiety and doctors 
nurses and visitors are instructed to co-operate 
not only in keeping the knowledge of the time of 
operation from the patient but also in tnducmg 
a quiet state of mind The temperature pulse 
and respiration are recorded every 4 hours Fhe 
masumim systolic and the mmimum diastobc 
pressures are recorded each morning 


Food substances containing iodine meat ex 
tractives and stimulants are avoided but the 
diet IS sufliciently ample to satisfy the caloric re 
qmrement of the increased basal metabobc rate 
which characterizes hyperthyroidism The pa 
ticnt IS urged to take liquids a minimum daily 
intake of 3 ooo cubic centimeters being required 
It should be borne m mind that m every case 
of hyperthyroidism there is danger of a cardiat 
complication even though no signs of cardiac 
decompensation may be present hor this reason 
everv adult patient is giv en a course of treatment 
With digitalis— 2 cubic centimeters every 4 hours 
for 6 doses— unless there is some definite contra 
indication to the use of this drug This course is 
not repeated unless proper cardiac response as 
indicated by good quality and rhythm ol the 
pulse and by a decreased heart rate has not been 
secured at the end of 6 or 7 days In certain 
cases m which it mav be feared that cardac 
disturbances may develop after operation a short 
course of digitalis is given during the 13 hours 
immediatelv preceding the operation 

Of prime importance m the pre operative 
management of patients with hyperth\Toidism is 
the use of iodine in the form of Lugol s solution 
hvery patient with hyperthyroidism is now 
given 1 cubic centimeter of Lugol & solution m 
cream three times a dav after admission to the 
hospital except in cases in which iodine his pre 
viously been administered outside of the hospital 
so that the optimum result has been secured just 
prior to the admission of the patient to the hos 
pital According to Graham and Cutler' lodire 
is just as effectual in cases of hyperthyroidism 
assooated w ith adenomatous goiter as in cases 01 
hyperthyroidism associated with 1 smooth uw 
form enlargement of the thyroid gland ^\e also 
have found this to be true ind both tvpes 0 
patientb receive iodine routimly 

C li m A »dCutl 1- C E* pMlijlmesol 
nm mltWoJ AoSS O®' 
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To induce a nn\imuni decree of qujet ind of 
freedom from restlessness nnd ner\ousnc«5S 
gnuns of sodium bromide ire gi\en c\cr\ nigbl 
and if tbe patient is nnrkcdW ncr\ous and ap 
prehensi\e, one and one liaif grains of luminal aa 
giaen Inmcc a da> is not imUcaic^l m 

the uncomplicated cases 
Although patients \arv grcatlj m their resptmst 
to this plan of management in the average case 
optimum improvement is secured m from 7 to 10 
da)-s and the patient is then considered rca<h for 
operation However, there is no ilefimte cnlt 
nonwherebj to determine the optimum [ihvsical 
condition in am individual patient and thertfijre 
the determination of the optimum moment for 
operation must depend on clinic il judgment 
based upon increasing clinical c\jH.nencc wath 
these patients It is certain that m each case the 
Utmost possible degree of mental and phvsici! 
repose should be gamed and onl\ b\ tonslani 
stud> of each indiv idual case can it be ilclemunci! 
when that moment haj been re ichcd 
A patient who appears to be cvtrcmeK appre 
hensiae and exated, talks npidlj and almost m 
ccssantl), with some part of tlic iioilv alwavs in 
motion and iscmolionallv unstable is not a good 
operative nsk even though the heart has re 
sponcied well to treatment and the pulse rate is 
reduced 

For patients in the second and thirvl groufis 
which include eases of hvpcrihvrotdism with 
cardiac decompensation and evidence of extreme 
toxictt>, special care and watchfulness must be 
exercised both before and after the operation and 
the pro operative preparation usuallj requires a 
longer penod of time than in the first group 
Auncular fibnllation and other anhMhmns arc 
not uncommon m patients wath hvpcrlhvroidism 
and normal cardiac action can not alwajs be re 
stored b) the use of digitalis Unless the dc 
compensation in these patients is extreme thc> 
usuallj stand the operation well If the effect of 
cardiac decompensation has progressed to the 
stage of anasarca, marked improvement max tc 
brought about in manj eases b> the intravenous 
administration of novasurol Ihis pre operative 
treatment wall ev en make it possible in some cases 


to perform loiiectomj as the pnmar> operation 
when formcrlj one or two prclimmarj ligations 
wDultf have been required 

(Jf particular menace in eases of hjperthjroid 
ism IS the presence of delinum diarrhoea, and 
vomiting In such eases morphine is indicated 
intl bhould be given in doses of from Va to }4 of a 
l,rain rejicatcd sufficiently often to secure com 
jdtte relaxation In some eases it may be neccs 
sirv to add |l<, to jU of a gram of scope 
linkine Ihcsc pilicnta arc usually dehvdratcd 
ind the lack of water should be supplied by the 
suficutancous administration of saline solution 
000 cubic centimeters being administered b\ 
hvjMxlcrmocfvsis twice a dav In the case of 
s<mae delirious patients the transfusion of from 
^oo to $00 cubic centimeters of whole blood is 
followed bv dcftntlc improvement If the patient 
can lake any thing by mouth fluids arc forced, and 
treatment vvath I ugol s solution and digitalis is 
it iricd If medication by mouth is impossible, 
iodine IS intrcxluccd by adding from 4 to 6 cubic 
tcntimcicrs of Lugol s solution to the saline solu 
tion for hvpodemioclysjs and also by the apph 
cation of some preparation of iodine to the skin 
of the abdomen and the cardiac condition is 
combated by the subcutaneous administration 
of cligifoUn, i cubic centimeter every hour for 
from 5 to 8 doses 

1 he administration of 500 cubic centimeters 
of -a 10 per cent solution of glucose also is fre 
qucntly useful in these cases 

15v the application of these measures, even the 
most severe case if not actually moribund may 
be brought to a condition m which the operation 
may be safeh performed and as stated above, in 
many eases in which a prchminarv hgalion would 
formerly have been considered the essential pn 
mary measure, lobectomy is now performed with 
out any severe postoperative reaction 

1 he kevTJotc to the successful management of 
the patient with hy'perthjroidism is therefore, 
knowledge of the effective measures by which to 
combat each emergency which may anse to- 
gether with such a study of each indnidual case 
as may make it possible to apply each of these 
measures m advance of the emergency 
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PROBLEMS IN PLACENTA PR/tVIA 

By FRFDCKICKC IRMNr Af D T \CS Bo rov 
r mih Deparlir- • fOlli Ir n d Ufd r I ‘<chonl ndiheB I Ly g Ifo p tal 


T his paper IS based on a stud> of 57 con 
secutive cas s of placenta pra:\ia delivered 
b\ me or b\ assistants under mj immediate 
direction Of this number 2 mothers died a 
mortalit) of 3 5 per cent There were no deaths 
from hemorrhage in the senes but both patients 
succumbed to s psis 

The gross fetal mortalitv was 57 9 per cent 
The death nte among the h-ibies who might 
have survived that is thos who were neither 
non viable monsters or dead on idmission was 
45 per cent It is evident therefore that with a 
low maternal mortahtv an undulv large number 
of infants v\ere lost Since the methods used to 
deliver these patients large! \ metreunsis and 
Braxton Hicks version were aimed soleI> toward 
losing as few mothers as possible the result 
demonstrates that this mav be accomplished 
The same methods unfortunate!) which are 
safest for the mother are the most dangerous to 
the bab> By a study of these case:» and from 
consideration of the work of others I am led to 
conclude that m the future the more liberal use of 
Caesarean section m carefuUv selected cases will 
-a\c more infants without detracting from the 
mothers chances of recovery 
I shall deal first with the diaj,nosis of placenta 
prffivia summarue the cases comprising this 
senes consider in some detail the qu"Stions of 
maternal and fetal mortality and conclude with 
an outline of what would appear to be the ra 
tional treatment in each of the vaned circum 
stances accompanying this condition 

DIVCNOSIS 

AU patients who have bled at all in the second 
half of pregnanev should have a thorough vaginal 
examination under an anesthetic Since m its 
imtial stages the bleeding from placenta pncvia 
IS often very slight it is imperative to investigate 
all losses of blood of whatever degree The vast 
majority of visible hemorrhages from the fifth 
lunar month on are due either to placenta praivia 
or to premature separation of the nonnallv 
implanted placenta both conditions of the 
utmost gravity Since the treatment of the two 
conditions is not alwavs the same it is essential 
that the ob tetrician should distinguish between 
them ^ , „ 

At the Boston Lying in Hospital all patients 


who have bled ire at once admitted They 
should never be examined in their homes oraen 
in 1 pregnancy clinic but only under circum 
stances suitable for the aseptic induction and 
conduct of labor should it be found necessary 
Moreover a brisk hremorrhage is sometimes s t 
up In the manipulations of making the diagnosis 
bmee this may be the case the obstetrician 
should never find hims If m the embarrassing 
position of being unable immediately to cope 
with such a situation Accordingly on admission 
to the hospital the patients and their husbands 
sign an operative permit authorizing us to 
terminate pregnancy or to perform any surgical 
operation that we may consider necessary 
\oorhees bags and instruments for their ins r 
tion are sterilized and at hand The patient is 
taken to a delivery room anaesthetized with 
nitrous Oxide and oxygen and examined under 
the strictest aseptic precautions The whole 
hand is introduced into the vagina and a finger is 
for its entire length ins“rted through the cervix 
The finger is swept around the whole circum 
ference of the lower uterine segment If the 
placenta is felt the diagnosis i» evident Should 
the placenta not be felt and if ablatio placentcc 
hydalidiform mole and an intra uterine tumor 
tan be ruled out then the cause of the bkedirg 
must bt sought els where A speculum is iwtro 
duced and the cervix viewed In many cas s 
Jilecding erosions will be disclos d less often a 
cervical polyp mav be pres nt 
Iht most common error in the dia-’nosis of 
placenta prsvia is lack of thoroughness m 
examination On s veral occasions the condition 
has been overlooked by members of the hospital 
staff becaus“ they did not anesthetize the pa 
tient ins“rt the hind into the vagina insinuate 
the finger through the cervix and explore the 
whole region of the uterus within its reach I 
have never known the diagnosis to be mi « d 
when this routine has been carried out 
Since It is our belief that there is no expectant 
treatment for placenta prxvia once the diag 
nosis is made the obstetrician s ts about the 
tcrmirution of pregnancy by the most 
pnate means regardless of the viability of the 
child In the past some have advocated that 
when the fetus had not quite reached the penou 
of viability the patient should be put to bed unt« 
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the infant had dc\ eloped sulTicicnlK to stand a 
fair chance of sur\i\al Uc hclicsc that such an 
experiment is a dangerous one loo often a 
funous hTniorrhage has ensued c\cn when the 
patient -n as in a av eU equipped matcinita hos]vita\ 
a^ath the result that the lnb\ was not sa\c<i an<! 
the mothers life ncedlcssK endangcrwl In 
placenta pnexaa it is better to take no unnicrs 
sar\ chances with the mother s lift and at this 
stage of prcgnanct to disregard the bab\ It is 
belter to wipe the obslelncal shtt clean If iht 
patient lues she ma> ha\t anotlier chdd 
It is obtious that the technique of diagnosis 
as just outUnctl is a matter for iht obstitrical 
speaabst and should be carnecl out m a pn>pcr 
hospital The general praciuioncr face<l with a 
case of bleeding m the second half of pregnancx 
wail best scrac the interests of his patient 1/ hr 
makes m vagrual e\amtmti6» u.lidlt'ff and sends 
her to the nearest hospital if there is one a\ail 
able Until all preparations arc made for treat 
ment, the diagnosis is of relaluc unimjxjrlancc, 
and it IS the bleeding that is the outstanding 
feature EspccialK will the local phvsician do 
his utmost to insure the patient s rcco\cr> if he 
refrains from packing the xagum This pcrniaous 
act as performed outside the hos[iital practicalK 
nc\er slops the bleeding am! as it is usualK done 
hastilj b\ a poor light and wathout due regard 
for asepsis It onl> invites infection llaHhorn(i) 
states that 20 per cent of the cases that have 
been tamponed at home develop {luerptral 
sepsis 

npFS 

Of the 57 cases, 12 were complete ih were 
partial and 29 were of the marginal vanel) One 
of the two patients who died had a a>mj>!tle 
placenta pnevaa and the other a margin d 

As might be expected, the t>pe of {dieenti 
prrevia had a considerable tfTetl u}K>n iht infint 
mortalit> The perctnlagts of hldlbirihs ami 
neonatal deaths among viable bibit-s were 

( *1 fi 

Complete 55 b 

Partial (n s 

Marginal ^ fi 

MFTIfOOi OF ill nVI I'V 

Since in the ireitmcnt of tin?* r t <h iht pn 
marj object was the irnrn»diil< irrMt of the 
hEmorrlugc, the first rU p v/ is t<» < r< rt pressure 
against the placentd nu lUhtf by metreurysis 
or b> Braxton HteVs v( rehnt I h' g' neral poliQ 
has been to perform Br irfon HU ka v< rsion on aU 
cases admitted in dt p<nN fo/>dltfon, as well 


as nn those with non viable or dead infants if 
it were [tossiblc to do so If the cervix were not 
<hhtc<l suflicicntlv to admit two Angers for the 
bringing down of a foot, 1 \oorhccs big was intro 
tlwced the passage of the big in immednlc 

mtemi! {Kxbhc version lad cxtnction was done 
provided thit the os wis fullv eiihlcd it tbit 
time If full ridititjon had not occurred and anv 
cervicil e<lgc of in> extent whilcver rcmiincd 
the infmt wis turned a leg brought down ind 
the expulsion left slncllv to nature 

C iscs in gofxl condition with alive ind viable 
fetuses were for the most part Ireitcd bv metre 
urvsis with the hope tint the infant would stand 
a better chance of survival thin b> Braxton 
Ilieks vtreion In iliout half the cases the bag 
was placed outside the ovum m the others it 
WIS uscel intn ovuhrlj after {icrforition of the 
membranes or placenta The mtra ovular use of 
the bag has given better results as regards the 
loss of blood immcdiatcU following its cvpulsion 
Perforation of the ovum appears to allow the 
pheenta 1 better opportunitj to retract from the 
os IS dilatation progresses 

Patients with viable fetuses entering the 
hospital in active labor and blccdinj, in whom 
considerable dilatation had alrcadv taken place 
were treated at once b> Braxton Kicks version, 
since in these patients the cervix is so soft 
and well dditcd that the bag is retained only 
ttm|x>nnly 

In no instance was the cervix dilated either 
manually or b\ traction on the leg after the babv 
had l>ccn turned Wlicn the bag was used, only 
enough weight was applied to the stem to check 
the likcding It IS to this factor alone that 1 
attribute the absence of any deaths from hiemor 
rhage Deaths resulting from hemorrhage not 
only on other services m this hospital but also in 
other chnics I believe to be due to neglect of this 
precaution The cervav in placenta prxvaa is 
exceedingly soft and friable, it tears with the 
jirovcrbial case of wet blotting paper, it should 
vlways be treated vnth the greatest respect It 
is a great temptation to the inexperienced and 
would be spectacular operator to deliver the 
laby through it u et armis, but if he gives way to 
this temptation the demise of the patient may 
be expectecl promptly This fact has been known 
for a very long time vet m spite of constant 
reiteration it is still often forgotten (Table I } 

The two cases delivered by the abdominal 
route deserve special mention 

Ctsr I Jtre I was 30 years old This was her first 
p^ijancy after 16 years of married life When i week 
snort of tenn she began to bleed On e tamination a breech 
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uas found presenting The cen it im not taken up an J 
was somewnal rigid tbe 0$ admitted one hn-’er and the 
diagnosis of complete placenta pratMa was mtde \ 
classical cesarean section was done and a 6 pound linng 
child delivered The placenta was eTCecdingl> thtn and 
was attached to the entire lower half of ihemienorof the 
uterus Theie was considerable bleeding attending its 
removal hut neither packing nor transfusion uas 
necessao Both mtther and infant mad an uninterrupted 
convalescence 

The problem that here presented itself was that of an 
elderly primipara sterile up to the time of the present 
pregnanev and eTccedinglv desirous of a li ingchild The 
baby presented by the breech the cervix was rigid with 
complete placenta prxvia Cesarean section uas clearly 
indicated 

Case* Mrs M wasavnpara atterm withcomplete 
placenta prjvia She had been examined va^inally twice 
before admission by her local doctor wth bis bare hands 
Although she had no elevation of temperature on admis 
Sion wc feared puerperal infection so profiting by our 
pre lousexperiencewedidacTsareansectionatidremo ed 
the uterus The uterus uhich also contained a large 
fibroid was delivered unopened ihrougb the abdominal 
inciMon and carefully walled oS It w-as incised and a 
living child weighing 7 pound and 5 ounces was extracted 
After 3 change of gloves drapery and instruments the 
uterus was amputated above the cirvix The os was left 
open and a cigarette drain led through it into the vagina 
Another dram was placed to the pciv is through (be abdom 
nal wound Vfter a tebcil convalescence of $ davs 
caused in part by mild pelvic infection and in part bv 
pvelitis the patient was di charged well vnlh her baby 

This patient had already borne 6 children 
The uterus had served its purpose as a reproduc 
U\e organ, and since its retention would have 
mvttpd grave danger of infection and possibly 
death it was deemed j^ood judgment to rcmoveit 

Simple rupture of the membranes as a means 
of treatuig marginal placenta pr«vn was not 
done in any case Ballhorn (i) states that m his 
ca es 0 treated there was no maternal death 
Watson and Miller ( 6) report 61 cases of mar 
ginal placenta prtevia treated m this way, with a 


vaginal pack or with a vaginal park followed b\ 
forceps, with one maternal death The fetal 
mortality in this group, however was 41 percent 
Burgess (4) reports an infant death rate of 4 j 
per cent following simple rupture of the mem 
branes It would appear that this method while 
safe for the mother offers no advantages over 
metreurysis so far as the babv is concerned 

II^JIORRirVGE FOLLOWING DFLIVERV 

More than the usual amount of bleeding 
immediately postpartum occurred 10 times m the 
57 cases It was mild four times moderate four 
times and sev ere twice Expression of the pla 
centa rather than manual extraction has been the 
rule, since it is our policy to inv ade the uterine 
cavity only for sufficient cause It was necessary 
to pack the uten of 7 patients for postpartum 
ble^ing and this procedure was earned out 
twice on the same patient The uterus is never 
packed as a routine since \ e believe thvt in all 
cases and particularly in placenta prxvn it 
predisposes to infection 

TRANSFUSION 

Three patients were subjected to transfusion 
one of them twice Transfusion is occisionallv a 
life-savvng adjunct m the treatment of placenta 
ptjcvia All patients with this condition should 
be grouped immediateU on entrance to the 
hospital and a suitable donor should be held 
mstantlv available until his services arc no 
longer needed We use the citnte method 
enlirch as it is simple and certiin In the 
cvsanguinvtcd cases 1 transfusion should be done 
at once a Braxton Hiuks version performed to 
check further blood loss, md the transfusion 
repeated if neecssarv 

cow ALFSCENCE 

The puerpenum was afebrile in 43 cases 
febnle in !•> or in 2i per cent Five of the 12 
febnie cases including the -» that died were 
frankly septic In the senes of 16S cases delivered 
by all methods and reported by von Mikulicz 
Radecki (x?) there was a morbidity of 460 
per cent m Bauer s ( ) senes 5 per cent m 
Heinlem s (S) 16 per cent and in Wagner s {25I 
32 per cent Hitschmmn (9) sivs that the mof 
tality from sepsis in cases of placenta prs\ la i* 
10 times as great in hospitals and o times as 
great in homes as m cases of the normally situaleu 
^accota It IS evident that infection of either a 
mild or severe degree may be expected in 1 case 
out of 4 Sepsis mav result from examinations 
made under poor conditions outside the ho'^pit^^ > 
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T\OLE 11 — M\TlRV\t AND FfTM MORT \U'n 
ACCORDINC TO 1 \RfOLrS AL^TlIOkS 
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by the introduction of a foreign bodv to check 
the bleeding, such as the \agmat pack or e\cn 
the metreurynter or b> free access to the low 
ij^ng pfacental site of the pathogenic baclena 
Mhich ma> be found m the sagma postpartum 
Infection is aided b\ the anxmia and louered 
resistance of the patient If, as some advocate, 
cKsarean section should be adopted as the 
method of choice in placenta prTvia, ill danger 
irom the bag as a foreign body and the mampula 
tions necessary to bring down a leg in doing a 
ffmks V ersion Mould be avoided, but the 
other factors nouM stdl remain Since sepsis 
r°l ‘^^sarean section is considerably more 
lata} than that consequent to pelvnc delivery it is 
evndent that cases to be delivered abdominally 
must be selected with great care if it is planned 
to leave the uterus in situ 


MVTCRWI MORT\I.IT\ 

Most dciths in pheenta prTvn result from 
hTmonlngo sepsis or shock Since the practice 
of accouchement force has been abindoncif, 
deaths from shock have vanished wlh it ihc 
s p^t^cn^s in this senes who ncrc lost, died 
from sejists 

l \si t Mrs 1) vm para entered the hospital 0 
««!.> prej*ttaat ttith a complete pheenfa pr-nu Sfie 
had l>etn ttamined tivicc before mimission bj her fvmih 
doctor ^hc his inTsihcUirf} and the ccrvjt found Jo be 
4 Imkcrs diHud \ \ oorhees biR was irjtroduccd outside 
ihi os om liter the bni: hvd passed the ccr\ jv some hours 
later thv os was found to be fuiU dilated and the fetus was 
<Ubvcrc<l bv version and extraction Hic infant weighed 
•.pound » ounces and survived There was no hxmor 
rhai,c followinK tlciivtrv and the uterus was not packed 
Ihc patient developed puerpcril sepsis and died on the 
twrntv ninth <hv postpartum 

( »sr Mrs S viifura cntcrH the hospjti) mtb a 
marktiul filaicnta prtvia m the thirl> ninth week ol 
prskuanev The membranes hid ruptured outside The 
fimdt doctor had cnmined the patient before admission 
and had pvekcsl the vamna with cotton \t the time of 
aslmi**sion the tempervturt was 1023 deprees and the 
IJjlst 140 k braxton flicks version was done and the 
infant which «vcii,hcd 6 pounds and xt ounces and was 
sumvivhat malodorous was later expelled spontaneously 
Jherc was no b imorrha^je Mlontnk deJivery \ storms 
siphc convalcsecncc ensued \ cluteal iIjccss was opened 
ansi tininesi a sacra! ib«ccss was opened and drained 
and Imallv a PcKic nbsccss was incised bv vagina and the 
pjscvacuatesl In addition to the usual supportive treat 
mint she rcvcivcvf two transfusions of soo cubic centi 
mvtcrx one on the nineteenth and the other on the ihirt) 
fourth dxv hhc died on the thirty ninth day of the 
pjc |) nuzn 

It IS m\ opinion that the first pitient and 
possiblv the second could h^\e been saved had 
the .abdomen been opened the uterus e\ cnlrated, 
ami 1 cTsarcan section with hvstertctomv and 
free drainage done The pnnciple of remov al of 
the uterus first advanced by Porro has been 
successful^ applied to manv infected cas'‘s in 
which the placenta was m its usual situation 
but which had been subjected to fruitless at 
tempts al delivery from below With the extra 
liability to s“psis which is known to exist in 
placenta pricvaa there is every reason to employ 
this method when potential sepsis is present 
(Table II ) 

Reported mortality statistics m placenta 
pKEvia, like Similar figures in any obstetrical 
TOiidititm, should not always be taken at their 
face value Most of them are a compilation of 
the results of a number of operators working in 
the same institution, but not always under the 
same policy, and subject to variations in judg 
ment and operative skill Outstanding among 
the results published up to the present are those 
of Stratz (23), who reports the loss of one mother 
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m no cases mostlv from pn\ ate practice which 
he personalh delnerecJ |,mng a mortality of 
og per cent So far as I am aware this figure 
has ne\ er been equalled in a senes of equal size 
Practicalh all of his cases were treated b> 
Bratton Hicks \ersion a comancing argument 
for the satet\ of this operation ilhout washing 
to detract in the slightest degree from the credit 
due him one cannot help hut remark in passing 
that all omens must ha\e been faxorable It is 
howe%er noteworth\ that his gross fetal mor 
talit% was 64 per cent which gives an equally 
good picture of the usual effect of this treatment 
upon the infants 

Hospital statistics also vary as regards the 
type of patients admitted to its wards The 
\ ew \ ork Lying In Hospital maternal mortality , 
iz I per cent complied bv McPherson (t6), 
represents a large number of neglected cases 
already infected or exsanguinated b^efore admis 
Sion The chentele of the Boston Lying In 
Hospital IS similar to it On the other hand the 
record of the Chicago Lying In Hospital (5) of a 
maternal mortality of i 3 per cent in 70 cases of 
placenta pr«yta for the 7 years ending m ig 5 is 
understandable in yiew of DeLee s statement 
that oyer three quarters of its patients come 
from the better classes of society 

\ glance through Table II reveals a consider 
able variation in the percentages of maternal 
mortalitj part of which is no doubt due to some 
of the factors noted above However Braxton 
Hicks version and metreurysis show consistently 
the best results for the mother and the mortality 
following the extended use of either should not 
exceed 5 per cent C$sarean section exhibits a 
slightly higher death rate the 6 3 per cent mor 
taht} in the 528 ca es collected bj fuegel (2 ) 
being probably a fair representation of the true 
state of affairs The employment of all methods 
of dehverj shows great yanations from i 3 and 
2 •> up to o per cent This discrepancy does not 
indicate however that all cases of placenta 
pncMa should be treated m some one way No 
one measure ciBsarean section Braxton Hicks 
yersion or metreurysis is appbcable to all 
patients In no other situation in obstetnes is 
the demand for mature judgment more pressing 
All factors in eyery case should be weighed and 
the indmdual treated accordingly 
TETAL SIORTALITX 

Of the 57 infants i2 were non yiabic or dead 
on admission and 1 was an anencephahe monster 
There were 20 yaable^babies that were stillborn 
or that vLed in the hospitaL The gross fetal 


mortahty was therefore 579 per cent and the 
corrected mortality 45 per cent Since metreu 
rysis and Braxton Hicks version were the methods 
of choice a high fetal mortahtv was to be ex 
pccted In this senes the mortality among viable 
infants delivered bv metreurysis was 41 4 
percent by Braxton Hicks version So per cent 
(Table II ) 

It IS evident that Braxton Hicks version is 
accompmied b\ the highest infant mortality 
and that the sHcction of this form of delivery 
practically means the sacrifice of the child If 
the fetus is already dead non viable or a mon 
ster It need giv e us no further concern Therefore 
tfi such cases Braxton Hicks version is clearh 
indicated because it has the lowest reported 
maternal mortality provided that the patient is 
tinmlcctcd and the cerxix sufficiently dilated to 
admit 2 fingers so that a foot mav be grasped It 
IS also the best operation for the general prac 
tilioner without hospital faalities as it requires 
no special equipment He should remember, 
however that having turned the babv its expul 
Sion must be left to nature otherwise he will 
tear the cervix and ts likely thereby to caus 
fatal haimorrhage 

I cannot agree with the statement of Siegel (32) 
that cjjsarcan section is the best treatment for 
placenta prxvia after the thirty s cond week of 
pregnancy regardless of whether the child is 
dead or alivt If the patient is uninfected and 
the baby dead Braxton Hicks version will in the 
long run give the best result for the mother B 
the patient is potentially infected cesarean sec 
tion followed by hysterectomy is the logual 
procedure I also for the same reasons disagree 
with Kello^ s (12) statement that all cases of 
central and partial placenta prxvia are best 
treated by abdominal cesarean section whether 
the baby be viable or non viable living or dead 


1 A senes of 57 personal cases of placenta 
pravia IS reported Two mothers died from 
sepsis giv ing a maternal mortahty of 3 S P” 
There were no deaths from hxmorrhage 

2 The gross fetal mortahty w as 57 9 cent 

Eliminating non viable infants monsters ana 
those dead on admission the corrected mot 
tality among viable infants was 45 . 

3 The methods of deh\ ery for the most 
part were metreurysia and Braxton Ilickpersion 
in no case was the eery lx dilated forably eitner 
manually or bv traction on the fetu two 
cxsarcau sections were done and one was toi 
lowed by a hysterectomy 
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4 Remoxil of the phccntn \)\ cxiirc^sjon xv'ts 
the rule Tl^c •uterus x\'is picKcd S limes m 7 
pitients Uoitlanccof unncccssar\ intri iitcnne 
Tnnmpulition postpirtum is iksinlile 

5 Tht morhuhti ntcins .1 percent 

6 Deaths from hxniorrJnpc in placenta prT 
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8 In lien of our present knowliikc the ulcil 
treatment of placenta pra\ia mas l>c stated as 
follows 
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good and the bahj aliv e, normal and of suflTicicnt 
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section should be done, as m this wav the babv 
Will be sav ed and the tnolKer s Ufc not uudul> 
jeopardued 

Simple rupture of the membranes m marynal 
placenta praivaa is safe for the motJicr but no 
better than metrcurjsis for the babj 


If the patient IS potentnll) infected she should 
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THE GENTLE TOLCH IV SURGERi 

T here are fev\ of the arts and satnces 
that sho^ in the last 50 \ears greater 
changes and ad^ancement than sur 
gen Speed in operating while ah\a\5 es'cn 
tial for safet^ and an a«»et to the operator 
does not hold the same relation to good re>ults 
that It did m pre anesthetic da\$ But ask 
«tn> surgeon hiin«elf and he nil! tell >ou he 
prefers for his on n person a <!peed> operator 
provided the man is not rough is careful and 
does not omit am of the technical ncccs 
'ities Is It not painful to watch some opera 
tors fussing at their nork and spending not 
onI\ the patient s cash but his %TtaliU oier 
non es<;ential technical details^* Speed in 
operating comes first from knowledge but 
chiefli from expenence and practice It 
'itands to reason that after one has per 
formed a thousand gastro enterostomies his 
subsequent nork i\il| go off mth greater dis 
patch than it did nhile he nas performing his 
fir^t dozen operations But there is noescap 
in'' that first dozen' There is howcier an 
additional element to be considered which is 
frequenll) erlooked That element is 


temperament I\ith this \ou are endowed 
at birth Etactlj as some men are quicker 
at figures than are others and also as some are 
quick to catch the point of j our talk so some 
are quicker in their mental processes and 
their mmements Some are like highl} or 
gamzed racehorses constanti} strung up on 
the ^/« re and hguratueh alnajs working 
on their toes The> ma\ do this possiblj 
at a wasteful expenditure of energj (to them 
sehes) but these men are often our great 
surgeons and thei deliver the goods" 
There is one qualitv m surgical work that 
Is often forgotten That qualitv genihuess' 
Gentleness before and after the operation is 
of cour e in the nature and work of eveo 
good ‘urgeon That goes wnthout speaking 
But do we not after our patient is under the 
anarsthetic and unconscious fad to remember 
what Cnle has for so man> >cars tried to 
leach us’ \cs surely our patient is asleep 
He gives no outward evidence of traumatic 
injur) But his tissues and nerves are still 
V er) much on the job and resent in their on a 
silent but positive waj their insult and m 
jurv A stupid surgeon does not see this He 
will place a hoe like retractor in an abdominal 
wound and pull on it with almost his whole 
strength and traumatize the edges while pull 
ing the wound apart It is true the pento 
neum is long suffenng It wall stand much 
abu«e It wall even be forgt mg and after the 
operation is ov er with the help of God it will 
even digest a foreign in<;iilt But the wise 
surgeon remembers that the pentoneura is bi> 
best fnend And who would injure his best 
fnend’ \\atch two men vnth equal abilit) 


&JO 
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doing the same class of work \VIi> is it tint 
one gels almost 100 per cent rcco\ cries both 
as to morbidit) and mortalit> ? \Vh> do the 
edges of a wound with one surgeon show a 
tendency to slough so that onlj the perfect 
technique of his operating nurse will pull him 
through without a suppurating wound? 

It IS often neccssar) to operate upon the 
h\ang human bod> Probablj a well per 
formed surgical operation is one of the finest 
and greatest works of man Do painting or 
sculpture, or ardiitccturc, business, or even 
di\imt> require a nicer or a gentler touch> 

It often takes j cars to leach one just the 
nght amount of tension to put on his sutures 
A neglect of this important thing will end m 
disaster Who has not seen a hurned and 
careless surgeon sew up the abdomen as if he 
were putting a sole on a shoe? 

Who as an operator has not sometimes 
fairly cringed at the rough manner in wluch 
an assistant wipes the wound' Do we not 
know that surgical gauze has a tooth that can 
bite and tear and scratch? 

It takes years to acquire the technique to 
perform our operations with the scalpel and 
scissors and use as little as is wise and possible 
what IS erroneously caWed dry dissection The 
latter is not gentle surgery 
A surgeon is not giaing the “gentle touch” 
when he is doing “stunts” Ihe chief re 
proach that can be hurled at exhibition opera- 
tions IS that they carry the great temptation 
to a good man to try to show just how “good ” 
he IS He is working under a strain (although 
he may not know or acknowledge it) The 
patient may not get a fair deal 
Without trying to be funny, there is 
another touch of the surgeon that might be 
mentioned in passing That is the touch of 
his pocketbook It is an absolutely necessary 
touch, or else the surgeon would die Why 
should this not likewise be gentle? Here, 


howexer, comes the rub What is almost 
brutal to one patient for the same job is the 
qumlcsscncc of gentleness to another But 
notwithstanding the wealth of our patient, 
wt nextr were bright enough to understand 
the comparaiiiC justification in charging from 
one thousand dollars to two thousand dollars 
for the remov al of the tonsils There is abso 
luttly no spcafic instance in the writer’s mind, 
It IS onix spoken of casually as an example 
But there arc more lihc it 
Now the welfare of the patient is our first 
consideration, not the welfare of our pockets, 
or our fame as an operator In order best to 
constrxc that welfare in our surgical work, we 
must always keep in mind that c^cry wound 
of the human body is like a scnsitixc plant 
It responds to gentle treatment and resents 
brutality It is, moreover, m our own intcr- 
t^l to be gentle, for we shall find that we get 
full compensation for value received our 
wounds wiU heal better, our results will be 
better, our icpulalions will be better, and we 
shall have belter satisfaction with our&elvcs 
and our work 

In a few words, therefore, we should be 
gentle men' John IlA.mto\a) Brvdsiiaw 

EARLY DIAGNOSIS IN CASES Of TU- 
MORS INVOLVING THE SPINAL CORD 

T he promise of Horsley and Gower’s 
work in 1888 has been fulfilled m recent 
years and improvement in surgical 
operations on the spinal cord has made rapid 
strides toward success never dreamed of by 
these pioneers The mortality following 
laminectomy at any level of the spinal axis is 
lower than it has ev er been and results follow- 
ing remov al of tumors encroaching on the cord 
have at times seemed miraculous Explora- 
tion of the spinal canal at any given level is 
resorted to with much less fear and with more 
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confidence itisprobablj not performed often 
enough when there is cause to suspect a re 
moaable lesion Greater surgical risks are 
being faced and con\ alescence after the opera 
tion has been shortened Neaerthekss there 
remains the most important element in the 
prognosis m a gi\en case of compression of 
the spinal cord bj a bemgn tumor namely the 
stage at i\hich the condition was recognized 
and accordinglj the degree to which the cord 
has alreadj been injured The most bnl 
liantlj performed surgical operation can re 
turn onl) as much function to the cord as 
nature will concede following the remo\al of 
pressure this depends on the length of time 
It has been present It is probable that e\en 
todaj manj cases of tumors in\ol\ing the 
spinal cord are doomed to be unrecognized or 
worse still to be operated on because of some 
other supposed condition 

A plea IS therefore made for carlj recogm 
tion of this disease so that u can be remedied 
b\ the \er\ effiaent surgical measures now 
being emplo> ed 

The present methods of diagno is may be 
considered under two headings clinical and 
mechamcal Clinical methods consist of care 
ful histon taking complete physical and 
neurological examinations and possibly hours 
of patient checking of the motor reflex and 
sen«ory functions in the area inxoKed 
Mechamcal aids to diagnosis that hase been 
de\ eloped during recent years are the Quecl 
enstedt test \y er s differential spinal and 
cibternal punctures and the use of 40 per cent 
iodized 01! as suggested by Forestier and 
Sicard The older clinical methods are by far 
the more important are less subject to fal 
laaes, and not only aim at establishing the 
nature and exact situation of the cord lesions 
but also lead to an in\ estigation of the patient 
as a whole Further, in spite of all the modem 
mechamcal aids that we possess, this exami 


nation of a patient with our fixe senses cannot 
be dispensed with 

As a support to the preliminary clinical 
examination, the Queckenstedt test is simple 
in its application and extremely xaluable m 
the information it supplies In all cases in 
which tumor m the spinal canal is suspected 
spinal puncture with compression of the jugu 
lar \cins and manometnc readings should be 
earned out Failure of the spinal fluid pres 
sure to respond means a block in the sub 
arachnoid space The spinal fluid itself has 
been found to be changed m its ph\ sical char 
actenstics below such a block It may be 
yellow , coagulate on standing and ha\ e a high 
content m protein (From syndrome) Ayers 
differential spinal and cisternal punctures 
represent a further elaboration of the Queck 
enstedt test and samples of fluid may be ob 
tamed and changes in its pressure recorded at 
\anouslcxels above and below the site of the 
tumor The use of these differential punc 
turcsis of more value when the physical signs 
are few or misleading particularly m the case 
of tumor in the lower dorsal lumbar, and 
sacral regions 

With the advent of 40 per cent iodized oil 
it was hoped that all problems of diagnosis 
and localization of the lesions w ould be solv ed 
and in a mechamcal and busy age it seemed 
simplicity Itself to inject this substance into 
the subarachnoid space either above or below 
the tumor and to locate it directly by the 
fluoroscope or roentgenogram Further itwas 
hoped thus to av oid long and tedious hours of 
history writing and sensory tests Unfortu 
natcly the drug has been found to possess its 
own particular fallaaes and disadvantages 
and it now has a much more limited applica 
tion than was originally hoped for When 
chmeal examination and differential spinal 
and asternal punctures hav e faded to identify 
the tumor, or determine its site 40 per eent 
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iodized oil can then be used, but the results 
must be interpreted with due caution The 
most perfect results obtained from its use are 
in cases in wluch there is a large tumor a 
complete block of the subarachnoid space and 
conscquentl> such marked physical signs that 
the test IS hardl> necessarj except as con 
firmation Houc\er there will al\\a\s be a 
small percentage of eases regarding which 
rea'^onable doubt exists c\en after all other 
methods ha\c failed Ihis new procedure 
therefore, maj be regarded as one more aid in 
the diagnosis and location of growths witlun 
the spinal canal 


Increasing surgical skill has made the 
chapter on spinal cord tumors much more 
happj reading and a new inccnti\ e has been 
created to separate from the xast medlej of 
incurable diseases^ of the spinal cord this con 
dition that can be remedied In the whole 
realm of medicine there is probabl> nothing so 
encouraging and inspinng as our recently 
acquired abilitj to restore to normal existence 
those unfortunate persons who otherwise 
would be doomed to drag themsehes through 
life crippled, paraljzed and incontinent, dc 
pendent on the care of others and useless to 
soact> n L Parkfr 



MASTER SURGEONS OF AMERICA 


JOHN HOMANS, 


J OHN HOMANS, a distinguished abdominal surgeon of New England, and 
a pioneer in the use of os anotoin> in this part of the counlrj , was born in 
Boston, Massachusetts December 26, 1836 He was the third in direct 
succession to bear the name His grandfather John Homans, who graduated 
from Harvard College m the QaSo of 1772, was un army surgeon during the 
Revolutionary War He died m 1800 leaving a son, John Homans, who gradu 
ated from Harvard College m 1812, received the degree of M D m 18:5, and 
practiced mediane m Boston until he died m 1868 

John Homans the subject of this sketch, graduated from Harvard College 
in 1838 and received his mcdital degree from the Harvard Jfedical School m 
1862 He then entered the Massachu-elts General Hospital as surgical interne 
His attention was first directed to the operation of ov anotomy bv an autopsy 
which he performed about the year i860 on a woman who had died with two 
large o\ anan tumors from which during life she had greatly suffered on account 
of pressure and dropsy 'The experiences and opinions of certain English sur 
geons furnished added inspiration He had intended to pursue the matter further, 
but the Cival War kept his thoughts for 4 years m another direction 

When the Cml War broke out he volunteered for service in the Umted 
States Navy, was commissioned assistant surgeon, and served on the Aroostook 
for 6 months, but, although he was much impressed by the care and method of 
the naval service he found the confmementon a small vessel irksome and he had 
Utile or no surgery to do there rinilly he succeeded m being appointed assistant 
surgeon in the regular Army and was ordered to New Orleans where he was 
assigned for serv ice at the St James Hospital To quote from his autobiography' 
“My duties at the St James Hospital were very congenial I had several wards 
under my care Ihe cases were mostly affections of the bowels or chills and 
fever, or malaria in some form with debility, homesickness and feebleness from 
age, the sufferers having understated their age when enlisting Almost all the 
members from a Rhode Island battery that came to the hospital were over 
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Although, during his scr\ncc in the inn> he natunllj Ind a large number 
of \aned and instructi\c experiences it ^^ould Inrdl} be appropriate e\cn to 
enumerate them here One of his cases houcser, is gi\cn at length m his o\mi 
language 

“I had watched another middle age<l man who had been hobbling about the 
hospital, bent o^er and leaning on a stick for aliout 3 months He said he had 
the rheumatism in his back and that he could not stand up straight or do an\ 
dut> It seemed to me that the man had better be cured and returncti to dut>, 
or discharged There was no reason whs the gosernment should be pa\ing for 
a man who was of no use One morning I sent for the sergeant of the guard 
and told him to send me a strong sensible man who could use some judgment 
m a ease for which I should detail liim Ik *.€01 me a tall \ ankce belonging to 
a New Hamjishirt regiment 

“I mstructctl the man to take the alllictc<l one on to the \cranda, to take 
awa^ his stick and to order him to walk up and <lown the \cranda — if he stopped 
to prod him with his baaonct I explained to the patient that I was anxious for 
his good and wanted to see if I could not curt him He agreed that it was a 
sensible plan In about ten minu(c> the soldier reported that the patient was 
w-alking on the xcranda, but was sweating profu«olj and seemed quite tired I 
said ‘Let him up for a few minutes and then keep him going according to 
>our judgment till dinner time, and then take him out again for an hour or so 
after dinner ' In the afternoon the soldier and the patient reported The sick 
man was walking perfectly well and the next da> was returned to his regiment 
I thought if the man was malingtnng he would soon repeat the process and get 
into another hospital In the autumn of 1864, while surgeon m chief of the first 
dixision of the 19th Ann> Corps in (he Shenandoah Valley in Virginia, I was 
hailed bj a man on a mule, driMng an a^m^ A\agon ‘God blcas >our honor, I 
hope } ou are w ell ’ ‘ Verj w ell,’ said I, ‘ and w lio arc > ou^’ ‘ I am the man j ou 
cured of rheumatism in New Orleans, God bIe^s >ou 

In Maj, 1865, Dr Homans resigned from the arms, after a sera ice, m armj 
and nas-j together, of somewhat oscr 3 jears 

Not long after leaxang the armj he went to Europe, ssherc he passed most 
of his time m studjing in Pans and Vienna, and in traxelmg He then returned 
to Boston, Noxember, 1S66, and began the actise practice of his profession 
Within a reasonable penod he built up a good family practice, but, as time went 
on, he was drawn more and more into surgerj, of sshich ultimatel> he made a 
speaalt), being one of the first phjsiaans in Boston to do so His experience 
m the arm> and nas-j was an excellent preparation for the life he had chosen, 
for, sshile he was m the arm> he bad charge, from time to time, often in the 
midst of great emergenaes, of large numbers of medical and surgical patients for 
the proper care of whom he was responsible, and, therefore, there were frequent 
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opportunities for the exercise of rapid judgment and decision in all lands of 
cases, as well as for practice in the xanous operative procedures He was '^oon 
appointed surgeon to the Boston Dispensary , and some y ears later surgeon to 
the Children s Hospital md finally to the Carney Hospital 

It was at the Carney Hospital where he began his long career as in abdominal 
surgeon that m 1872 he did his first ovanotomy In 1873 second 

ovariotomy and in 1875 a third and a fourth Hts first successful 0 ariotomy uas 
done vt iSy;- Carbolic spray was used for the first time in this operation The 
next 4 patients rccov ered the spray being used at each operation That he 
should have 5 successful operations with carbolic spray after a number of 
deaths without the spray made on Dr Homans s mind a firm impression and, 
although in time in October, 1887, he gave up the antiseptic method for the 
aseptic one he did so with the greatest reluctance He performed many other 
ovanotomies at the Carney Hospital where m 1880 he was made consulting 
surgeon 

Later he did his operations at St M irgarct s Hospital and his cases, of 
whifh he always made a careful study rapidly increased m number Many 
were sent to him from different parts of New England, as well as from Boston 
and mam also from the Provinces Between 1872 and 1900 he performed 601 
ovariotomies, and it is noteworthy that as his experience increa«ed his tc uU« 
grew better and better 

His operations w ere by no means confined to ovariotomies for he not infre 
quently opened the abdomen for other purposes In April t88i he began to 
do abdominal hysterectomies He was also one of the first surgeons to operate 
for abscess of the appendix Many of the details m the operativ e technique of 
ovanolomv and hysterectomy m use todav and this statement aUo applies to 
certain operations in other parts of the abdomen, were originally devised by 
Dr Homans 

Eatlv in hi abdominal work Dr Homans was appointed surgeon to out 
patients at the Massachusetts General Hospital Not long after this he entered 
the house as visiting surgeon At that time abdominal surgery was looked upon 
as a speaaltv By long established precedent the introduction of specialties 
into the hospital was not looked upon with favor For this reason the introduc 
tion of abdominal surgery into a general ho pital met with '^ome opposition It 
IS hard to realize that within twenty years abdominal surgery was regarded at 
the Massachusetts General Hospital as a speaalty — a hospital in which more 
than one thousand abdominal operations were performed in 1901 and i 
m 1902!”^ 

As an operator he was consaentious pamstaking fearless and usually calm 
although somewhat excitable when in a tight pi ice Occasionally however, he 

r nj r m »ks ro d« by Vr «niltl d> tlHem™* In' l t IMrchso 
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would ln\e joke for he had 1 strong of humor He look the best of 
care of his paticntb nftcr an operation sparing himself no pains to give them 
a better chance for recoaerj and to make thtm more comfortable It rna> he 
mentioned that he had been hcani to sa\ that the best \\a\ to get patients is 
to take good care of those \ou alreada ha\t 

1 he success of bis operations and the carncijincss and enthusiasm with which 
he did his work attractciJ the attention of the entire profession m this Mcinit> , 
and mans joung men witnessed his ope^atlon^ or follow ed his cases with intense 
interest among them being such v\etl known surgeons as Dr Nfaunce H Rich 
ardson and Dr \rlhur T Cabot He alw tvs kept a list of those persons who 
were intcre ted in Ins worf and after he hid mule all Ins arrangements for the 
operation, he had a notice sent to each one of tbtm Liter some of thcae >oung 
men, stimulated b\ his caample not onU had thtir own casc:» of o\ariotom> 
but appUing his methods, extended the arti of their own optritne procedures 
to the remotest pails of the abdomen 

Although most of his time was taken up with operating anef m attending to 
lus cases he still was able to do a good deal of writing and from time to time 
medical or surgical articles from hii. hand appeared in the medical journals In 
1887 he published a \tr\ important one entitled ' Three Hundred and 
Light) four Laparotomies for \ anou^ Diseases 

In i88i he was appointed cimical instructor in the diagnosis and treatment 
of o\arjan tumors in the Harvard Medical School and for jears he lectured 
there on that subject Larl> m his career he ga\ c a regular quiz course m 
anatotna (extramural) and this was continued for man> >cars He was a mem 
her of the American Surgical Association of the Socictv of iht Cincinnati, of 
which his grandfather was a founder and of the ordi.r of the Lojal Legion He 
was also the medical examiner of the New England Lift, Insurance Compan) 

He died, after a short illness at his home in Boston Tebruarj 7, 1903 m 
his sixt) sixth jear, leaving a widow and six children, three sons and three 
daughters One son who bears his name is at present a pracUang surj,eon in 
Boston 

Three >ears after his death the John Homans Professorship of Surger> was 
established in the Harvard Medical School bj his friends and assoaates This 
was indeed a fitting memorial’ 

In the large number of successful operations which he performed Dr Homans 
made a definite contribution to the world, but the real xalue of his services was 
especn!!) demonstrated b> his leading the wa> in the development of one of 
the major operations of the abdomen, and also, b) his example, m furnishing 
the incentive to others to follow in hts footsteps 

Members of the medical profession had a great respect for Dr Homans, and 
the) had a full appreciation of what he had accomplished He was fanuiiarl> 
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and aSectionalelj referred to as “Unde John” or as “Honest John Homans " 
It IS refreshing to record the hfe of a man svho possessed so man> adrmrable 
characteristics His mtelligcnce persistence and courage, his modesty, cheerful 
ness, and strong sense of humor, when added to those good qualities already 
referred to or suggested, combined to make a personality which is as rare as it 
IS attracts e George H Monks 
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UirSLLOrN S AN\TOM\ 01 THC HUMW 
UODV 

T he rcliibihtation of the teaching of anatomv 
and surgerx in England w as due m great mtis 
UTC to \\illiam Chcsclden During the seven 
teenth and earl> part of the eighteenth ctnturv 
surgerj m England as in a sorr> plight I hi. usual 
method of training surgeons was hv apprenticeships 
and IS hen trained thc> had difiiculu in separating 
themselves from the barbers leaching m I ondon 
was carried on m St Bartholomew sandM Ihomass 
Hospitals whtte the apprentices served seven scats 

and no definite courses were given The act of 1^40 

uniting the surgeons and barbers m a single group 
was stiU m effect and the two groups were almost 
indistinguishable to the Hit) the barbers acting 
like a milUtone about the necks of the progressive 
and ambilioua membcfs of the surgical group I inal 
1 ) in 1703 the Governors of St Ihomas s Hospital 
passed a ruling forbidding pupils or surgeons to dis 
sect Without the permission of the treasurer and a 
)«ac later the number of apprentices to anj surgeon 
was limited to three 

About this time Cheselden appeared on the scene 
He was born at Somerb), Leicestershire in t 6S8 
He first studied under a surgeon m Leicestershire 
and later under the anatomist William Cow per m 
London, and the surgeon 1 cm in *>1 Thomas s 
Hospital In S718 he was appointed an assistant 
surgeon at St Ihomass and in the following jeir 
was promoted to be full surgeon Ifae statement is 
made b> most of the aulhontics that the first cdi 
tion of his hiQtomy of tire Unman Body was pub 
hshed m 1713, so m the cop> illustrated here, which 
IS the sixth edition, the date MDCC\II (17*2) 
must be a misprint and probably should read 
MDCCWII (1722) In the title page, Cheselden 
does not refer to his connection with bt Thomas s, 
but describes himself as 'Surgeon to his Majesty s 
Roval Hospital at Chelsea bellow of the Royal 
Society, and Member of the Royal Academy of 
Surgeons at Tans " \\ hen St George s Hospitalwas 
founded m 1733, he bccanse one of its surgeons He 
died at Bath, England m 1733 living long enough to 
see the disassociation of the surgeons and barbers for 
which he had striven all his life and which took 
place according to Act of Parliament in 1745 
Cheselden began, to teach anatomy, and with it 
surgery, atSt Ihomas’sm 1730 His book although 


rves Oiivnv \fnR\3K\ 

cnUtltd The Inalomy of the Unman Uod^ is also in 
great part surgical for in U he refers constantlv to 
vvlnt might be called surgical physiology and in 
phics refers to «urgical operations One of Chcsel 
den s great triumphs was his operation for the for 
matum of an artificial pupil by indotomj which he 
describes as A knife passed through the tunica 
«vvlciotis under the cornea before the ins in order 
to cut an artificial pupil where the natural one is 
closd Ibis operation I have perform d several 
times with good success indeed it cannot fail when 
the o|>eration is well done and the eye no otherwise 
vUscas d which is mote than can be said for couching 
a cataract In this operation great care must be 
taken to hold open the eye lids without pressing 
upon the eve (ot if the aqueous humour is squetz d 
out before the incision is made m the ms the eye 
grows flaccid and renders the operation difficult 
He also describes an operation for excising a portion 
of a proptosed cornea and say s This operation is 
very useful and attended with but httic pain ' 
Cheselden s other great success was in cutting 
for the stone In this he was supposed to be su 
preme and great stones of his exploits in this oper 
ation were told He is said to have removed a stone 
b\ lithotomy in fiflv four seconds He was at first 
an exponent of the high operation but later changed 
to the lateral perineal section, and improved greatly 
on the method of Trere Jacques He writes m his 
anatomy n chaplet on the history of cutting (ot the 
stone and tn it tabulates his results in both types of 
operation In the high operation (suprapubic) he 
lost no more than one m seven In his public 
practice at St Thomas s he cites two hundred and 
thirteen cases of perineal section with a mortalitv 
as follows of the first fifty only three died of the 
second fifty three, of the third fifty , eight, and of the 
last sixty three six The reason why so fen died 
in the first two filtics w as, at that time v cry few bad 
eases offer d m the third, the operation being in 
high request, even the most aged and most miserable 
cases expected to be sav d by it ' 

One of the charming points of this sixth edition 
as the beautifid copper plates engraved by Ger 
Vandergucht some of which are dissections m the 
poses of famous statues The frontispiece represents, 
according to the author, ‘ the story' of Hippocrates 
going to cure Democrates of madness but finding 
him dissecting to discover the seat of the Bile, he 
pronounced him the wisest man m Abdera ’ 
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REVIEWS OF NEW BOOKS 


M alaria is the oldest disease of which we 
have an> reliable record and the most wide 
spread disease in the world today The 
paroxysm is largely a neurological phenomenon and 
very few known nervous system syndromes are 
absent from the list of conditions arising from 
malarial infection So far as the nervous system is 
concerned sequels to infection fall into four groups 
acute cachexia spontaneous recovery or recoyery 
with quinine and latent forms in which the parasite 
may live for years in spleen or bone marrow and 
emerge only occasionalU Like syphilis malaria 
may affect any organ or tissue of the body but has 
a strong predilection for the nervous system 

Dr Anderson ‘ presents in a recent volume an 
enormous amount of original and collected material 
in a very concise form with extensive tabulation 
case histones and an unusually complete btbliog 
raphv filling jy pages There are 0 number of good 
illustrations and four excellent colored plates 
illustrating brain changes in cerebral malana 
This volume i& the first comprehensive work on 
the neurological aspects of malaria and is a most 
valuable contribution Jonv Favill 

A SM\LL volume of 100 pages covers the prob 
lem of therapeutic malaria* in a painstaking 
manner \ bibliography is appended covering 400 
articles which are constantly referred to in the text 
As the author savs general paralysis is a disease 
m which it IS dilTicult to gauge the value of any 
treatment the difficulty being due to the sponta 
ncous remissions which mav occur Kcvertheless if 
a fraction of the apparent cures are actually attrib 
utable to the malana treatment it should be given 
a fair trial The mortality attached to this pro 
cedure is frankly presented and analyzed It is 
said to be from j to 6 per cent fhe technique 
course and results are well described This 1 a 
valuable work describing a promising new form of 
treatment for general paresis Paul Stabs 

pEDERSPIEL S* ideas of and his cxpcnence 
with cleft lip and palate with a report of 
15 cases have been published m book form The 
first chapter contains a good outline of the history 
cause and development of clefts three plates of 
monstrosities with associated cleft lips and probably 
palates and the deformities resulting from the 

MalaiialP vchosesandN h s wttkCd^jtc soxtheM j»- 
ICAL boaoLOGiCAi anoL cal a ect and on Hi to X Race 
CEN EATIOH AlC so AND V TIC Y Bv W U Ti K A d D M D 
FRFPSlGl ) kOfdt «yr 97 
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Brophy palate operation The second chapter 
covers the anatomy and physiology 

Several different methods of harelip operations 
are outlined including one of the author s for 
single clefts The general principles are well laid 
down and the drawings are clear cut The author 
beheves that lateral incisions for making palate 
flaps are unnecessary and cause scar tissue con 
traction of the soft palate although they may be 
made if there is still too much tension after the 
author s tension plates are in 
Under the non surgical treatment of cleft palate 
IS a very complete description of various types of 
appliances and the methods of taking impressions 
for them For cases m which a complete closure is 
impossible the author closes any available part of 
the soft palate and the posterior pillars by freshening 
the edges drawing them together and suturing them 
in Ihemidhneand then releasing tension by incisions 
into their substance just below the last suture The 
bard palate cleft is then closed with an obturator 
Barrett Browi 

A LITTLE book * by May on diseases of the 
eye has gone through so many editions and 
has been translated into so many languages that it 
needs no introduction to ophthalmologists If it is 
possible to write a book on a specialty for the 
benefit of students and general practitioners then 
this little volume fulfils the demands of the almost 
impos ible The twelfth edition contains much in 
formation m an easily accessible and very concise 
manner All controv ersial material has been left out 
and only weU established practice advocated 

ViROlL W Escort 


study ol angina pectoris* by Coffey Brown 
A and Humber was stimulated originally by the 
publication in 19 o of Jonnescus first operative 
case Since making the report of the first series of 
5 casi*s some 30 additional patients have been 
operated upon by Coffey and a number have been 
treated by their method and are reported in the 
present book The cases are verv completely re 
ported and form a mass of instructive material 
The authors conceive of angina pectoris as a 
spasm of the aorta and coronary vessels which causes 
death by producing a cardiac asthenia their view 
in thi case coinciding with that of Danidopolu 
The surgical treatment is given in considerable 
detail illustrated by many full page plates with 
explanatory pen and ink sketches This is true also 
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ol the grois au'vtomN of the svmpathelic s\slm 
both craniosacral and thoracolumbar 
The apparent presence of pam conductmR fibers 
in the superior ceraical sampathetic ganghon and 
svmpathetjc trunk is a distinct addition to the 
knowledge of this subject 
The book is esscnliallj a collection of data from 
which one tshowiU ma> derne a considerable amount 
of information It is not wnllen in ant dogmatic 
fashion and credit is giten to man> sources from 
which the authors hate obtained information The 
problem of cardiac pain and the question of the 
production of angina pectoris and the rationale 
of the present surgical treatment arc still mooted 
questions which will bear further studt 

MuiitrcL MtsoN 

\itirLOPOLU * professor of clinical medicine 
^ at Bucharest and director of the institute of 
clinical medicine at the rdaniropia hospital has 
written on the subject of angina for the past o 
>ears and although not a surgeon himself has con 
tnbuted much to the establishment of correct pnn 
ciples m the surgical treatment of the condition 
Kis recent monograph represents the culmination of 
manj jears of clinical obscraation and experimental 
stiidv It is written from the standpoint of the 
ph>sio!oga of the aasomotor ssstem cspeciatK 
that of the cardiac nerves Although developing 
his own ideas and citing cxpenmental evidence and 
clinical facts in support of them he considers cnti 
call) all other theories and hvpothcscs that have 
been adv anced in explanation of the condition It is 
the most complete and thorough monograph extant 
on the subject 

ThebooKCoters the defmuion and classification 
of the anginal 8> ndromc itssvmpiomatologv chni 
cal course diagnosis etiolog) paihologv and patho 
genesis, and treatment The author believes that 
angina of both the chest and abdomen is produced 
bv an analogous mechanism that is an ischxmia 
of contractile tissues (the cardiac muscle in the one 
instance smooth muscle of the gastro intestinal 
tract in the other), the predisposition to which being 
nearly alwajs an obstructive arterial lesion lie 
divides angina pectoris into two large groups the 
uncomplicated and the complicated I he uncompli 
oated t) peshe further di\ ides into the organic and the 
inorganic and the complicated into those with d>sp 
ncea during the attack and those m which the re 
spuatory embarrassment to an acute pulmonary 
oedema In regard to inorganic angina pectoris the 
The production of an anginal attack, 
auhough most often favored by an organic lesion 
IS nevertheless a functional trouble due to insufficient 
vascular supply to the mj ocardium w hich may occur 
^4f organic lesion whatsoever The 

attack of angina is to our mmd a phenomenon of 
niyocardiac fatigue m many ways similar to fatigue 
01 voluntary muscle due to a poisoning of the sen 


sorv and twolot endings of the m\ ocardium b\ the 
products of fatigue 1 his condition is caused by an 
inxufliacnt vasculanzvtion of the mvocirdium 
1 phenomenon w hich leads to a pressor reflex arcic ’ 

I he object of operative treatment should be to 
abolish the vicious pressor reflex which the author 
believes can be done without danger by a rather 
sirtiplc surgical procedure In his operation he takes 
into consuieration the fact that the heart requires 
Its nerve supplv in order to function properly He 
condemns the ruthless removal of nerves without an 
understanding of ihcir possible function 

MicHVEtL Mason 

XT/ITHIN the narrow limits of a 6i page 
' ' brochure II Hartmann* and his coHabora 
tors attempt a description of the early signs and 
svinpioms of malignant disease as it affects the 
various organs and tissues of the human body Bi 
opsv illustrations of some of the lesions ore given 
1 he booklet is to be recommended m that it helps to 
focus the attention of the general practitioner upon 
the problem of the carlv recognition of malignant 
disease Geoboe; Hmjerin 

T HF volume on cancers of the breast by Dclbct* 
contains uo pages and a number of splendid 
drawings from histological preparations The book 
represents the results of careful clinical and mi 
crosropical studies the aim of which was to corre 
late (he two m an effort to obtain prognostic criterta 
U IS a fact well known to every surgeon that verv 
carlv cases ma\ prove rapidly fatal m spite of early 
and radical intervention and rcvcrsch apparently 
far adv anccil cases ma\ survive for years Justwhat 
constitutes the difference in the relative malignancy 
of a given breast cancer is what the authors are 
attempting to establish through their painstaking 
histological studies of the various forms of breast 
cancers 

These investigations have convinced Delbet that 
there are two fairly rcadilv recognizable groups one 
of relative bcmgnancy the other of frank maiig 
nanev To the relatively benign group belong the 
secreting cpithehomala epitheliomata character 
izcd by clear cells these latter least malignant of all, 
and pavement carcinoma, rare in themselves rather 
benign In the malignant group belong epithcU 
omnta of the hxmophihc type epitheliomata con 
Slating of independent cells and third, large cell 
epitheliomata The last type of growth ts rapidly 
fatal 

In his own work Delbet was able to establish a 
correct prognosis in 70 per cent of his cases On the 
whole the work is a valuable contribution to our 
knowledge of the subject and should prove of inlet 
est to the surgeon and pathologist alike 

GEorcE Haeperiw 

ttSucwnc PEs Peinopaox Cance» 5 jjy Kwu Itaitraiaw 
Pa«j VUtanetCie i<>i7 

*L*s Cwfcees 00 Sew EyPjcrreDelijetand \I«adaro Parw Mas 
SOttctCK J 5>7 



SURGERY, GYNECOLOGY AND OBSTETRICS 


852 


'^IIE recent translation of Rachels ^ork on 
L gastroscopv‘ was read nith much interest It 
must be conceded that ibe art and science of gas 
troscopy n far from a state of perfection jet the 
na\ has been lighted The high degree to -which 
bronchoscopy and intrabronchial inslnimctitalion 
have been developed leads one to the conclmion 
that Eastroscop> is still in its infancy 

The author describes the instrument and tcch 
nique perfected Bensaude adding his own expe 
nence and modifications The mat* rial is scant the 
technique is difficult and the results are far from 
conclusive vet the aim is in the right direction It is 
quite apparent that many obstacles and difliculties 
confront the practitioner of this art because of the 
po lUon and character of the gastric pouch but it is 
sincerclv hoped that these pioneers in this most 
interesting branch of diagnosis will not lose courage 
and will continue their endeavors J A Wount 


ADObT r? vears ago Iilchcr published a booL 
on evstosLop) the manv urological advances 
since that lime make Macalpine s Cysloicopy* all 
Pact iCa iosc«rv hyje RjchtMO h«Vok W H m 
\\ jod d ( owr ) 9>7 

I I ts vr A 1 b 0 T Ai AK-0 P AcnCA Pa -p U* ]as 
D Mk Ipn V Rl S N w\o k W II ra Woo-li. C mp y 9 7 


the more timely Macalpine covers the history of 
cystoscopi the mechanics of a c>stoscope the lens 
system the pitfalls of cystoscopes and hon to trace 
and correct their faults the normal bladder (the 
basis of c> stoscopy) the modern interpretation of all 
forms of cystitis urinary tuberculosis sjphilis 
bilharaiasis trabeculation and diverticula The 
c> stoscopy of bladder tumors is described unusually 
well and is made attractive by the inclusion of a 
description of the technique of per urethral dia 
thermy treatment 

The chapter on cystoscopy m prostatic hyper 
trophy us indications and dangers answers many 
questions which occur to those using the cystoscope 
infrequently Attention is drawn to alterations in 
the bladder due to pregnancy uterine displacements 
and tumors of the uterus \ esical and ureteral cal 
cull foreign bodies in the bladder ureterocele and 
the technique of instrumentation are desenbed from 
the viewpoint of management principally Cysto 
scopy in diseases of the kidney something stiU too 
little thought of by the general surgeon is discussed 
concisely and evaluated 

This book is highly recommended to anybody 
who 1$ interested in the study of cystoscopy 
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BOOKS RECLIVED 


Books recemd arc aeknowUdgcd in this department 
and such ackniwkdsment must he rcgardid a« a ulTirient 
return for the courtesv o{ the Acndcr Sel ctions wiU be 
made for review m the intensts ol our readers and as 
pace permits 

StBCicAi Diseases or ritr Gaie Blvoocr Live* and 
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\ M MD r \ CS Philadclphu 1 \ Davi Com 
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I jsTVLA or the Anus and Rectum By Charles John 
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Macmillan Company 1027 
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Tlir TRC\TMrNT OP ObTI OM\r LITIS* 

To the Editor In his article on The Treatment 
of Osteom>elitis in the October 1917 issue of 
Surgery Gyvecolqgy and Odstetrice Dr H 
Winnett Orr makes the followmj; statement on 
pape 452 

Deli> in providing idequalc drainage for the 
infected bone areas i a common defect m the treat 
ment of osteomvcliti’s The teaching has been prev 
alent that the bones arc not to be opened until 
sufficient involucrum has formed to give strength 
to the diseased extremity and until complete 
sequestrum formation has occurred * There is a 
certain period in the progress of an osteomvelilis 
when the advice to wait for this condition to come 
about mav be correct Too often however this 
counsel has been adhered to (or manv weeks when 
the patient suffers during the whole period (or lack 
of drainage 

The context in which this paragraph appears 
convevs the impression that I recommend delay in 
acute ostPomvelitiv The conservative methods 
that I counseled in mv article I limited very definite 
Iv to c/iroiiic osteomvelitis Tor acute osleom>eUtis 
I too recommend prompt and adequate drainage of 
the bone And in chronic ostcomv elitis I said one 
should provide if need be adequate drainage 
through the soft parts but if there 1$ no actual 
sequestrum present he should delay (utlher pro 
cedure uncif u has developed 

U ALTER A( BRItt.NLX 

New Torn 


To the Editor Dt Brickner has kindly sub 
mitled to me a copy of his letter I regret that I 
did not make m>self quite clear m my article Dr 
Bricknei and 1 are quite in agreement as to the 
importance of drainage in acute osteomycbtis My 
early drainage operation is somewhat more radical 
than has usuall> been recommended 

It IS precisely m the early chronic case how 
ever that I recommend extensive drainage (before 
sequestrum formation) especial!) if the patient is 
running n septic course There need be no delay 
for the formation of sequestrum or involucrum 
indeed that entire process septicxmia and the 
whole senes of late osteomjelitis S)mptQms and 
sequela: may be avoided Then following the 
drainage operation if the diseased part is carefully 
immobilized in correct position and the wound fet 

• Submit dSept mUrt? 9 7 
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alone so that there is neither direct nor indirect 
secondary or mixed infection the patient will have 
a short and uncomplicatel convalescence 

H \\ Orr M D 

tivola \ebr3sla 


T\\E\T\-riVE THOUSVMD TOUR lIUNDKFD 
rWTLVr PLUS STONTS 1 \ one 
G\LL BL VODER 

To the Editor What is the largest number of gall 
stones removed at one operation is a question a 
number of > ears ago after removing over 4 000 in one 
case I looked the matter up to a limited extent and 
have been under the impression that I found a record 
of 17090 but recently in looking the matter up 
again I was unable to venf> that impression Most 
writers content themselves with (he statement that 
the Slones ma) vaT> m number from one to hun 
dteds 

\(o)nihan in his work on Gall Stones re 
ports I 80, as the largest number that he himself 
bad ever removed these stones being of the average 
ire of a mustard seed Ife credits Frertchs with 
1950 Dunlop with »oii Hoffman with 464* 
Langenbuch with 4000 Naunyn with 5000 and 
Otto with 7 SoJ 

August to iQJ? Mrs D S age 39 mother of 
seven children the )oungest aged s j cars presented 
berfiJI with a large amount of pelvic pathology and 
also with the usual svmpioms of disease of the gall 
bladder At operation next day (an abdominal 
panhv tcrcctomv) examination of the gall bladder 
showed It to be quite large and to contain manv 
stones Nine davs later the patient being in excel 
lent condition I did the usual cbolecystectomv 
The gall bladder was found thick walled filled with 
thick bile and containing innumerable gall stones 
Large numbers of these stones under the supposition 
that thev were mereU sand were lost in ftcping 
them from the tenacious bile but a count of those 
that were saved gave a re ult of 2^ 412 Probabl) 
not less than 5 000 had been thus lost 

These stones vary considerabl) m siz all are 
round and of a uniform brown color with a 
polished surface as though varnished The 
haveadiameterof one eighth inch and the smallest 
a diameter of about one half that but exammation 
of the smallest with a reading glass shows each to oe 
a perfect gall stone precisely like the larger ones 
except in sire 

The patient made an uninterrupted recov ery 

J F Baldwlv 

C^umhus Ohio 
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suTURc or nil tacui mr\i within tiii 
T lMPOkAl nONI 

To Ihe rdilor In the Juh , 1027 issue Dr Stcriinp 
Bunnell of Sin Francisco published an article on 
‘Suture of the Facial >\cr%e within the Temporal 
Bone %sUh a report of a Brst successful ease 
In Ma\ 1022, Dr K Winfield Nc) of New ^ork 
Citv published in the laryngoscope the technique 
of an operation for the direct repair of the facial 
nerve entitled ‘Facial I’aralvsis and the Suri;tcal 
Repair of the Facial Nerve ’ This procedure is a 
repair of the facial nerve in the facial canal with a 
technique Similar to that referred to bv Dr Hun 
ncll Previous to publishing; this article Dr Nev 
had succcssfullj operated upon three eases of facial 
paralvsis in which he used this technique Since 
then he has operated upon manv others 1 have 
personally observed a number of these operations 
and have witnessed in a number of patients a com 
picle restoration of co ordinatcd emotional facial 
function James Cr VIC Jov'M R M D 

New \ otV 


URmRW STRICTUKI ITS \NVTO\ItC\I VND 
rVTHOIDGICU inCKGKOUND 
To the Editor \s a result of recent publications 
apparently cominj; from my service at the Mi Smat 
Hospital, ^e« \ork Ciiv the impression has 
gamed ground that I have changed mv attitude as 
frequently expressed concerning strictures of the 
ureter as described by Dr Guy Hunner of Balti 
more 

The publication in the October number of SuR 
OERY Gynecology ino OnsTfiRics of the work 
done in Germany by Dr Martin Schreibcr has no 
connection with the clinical studv as earned out on 
my service at Mt Sinai Hospital The fact that it 
wav published with my name figuring rather promi 
nently at the beginning of the article has given 


numerous gentlemen who are interested in urology 
the impression that these studies incorporate my 
pi«sv.nt Ntcwyvovwt. 

I here is no need at the present moment for me to 
analvzc this publication nor to point out the dis 
crcpancics between this work and that of Dr (»uy 
Hunner 

In view of the fact that this paper was presented 
before the Academv of Medicine m New \ork at 
which time Dr Thomas J Kirvvin also contributed a 
paper and Dr Guv Hunner opened the discussion 
it seems onlv proper to draw attention to mv part 
of the discussion which took place that night and 
which was published m the {vtencan Journal of 
iiurgers p so Julv 1927 In this discussion I 
ended mv remarks I must conclude that I am as 
vet not convinced that he (Dr Guv Hunner) has 
proved his point that strictures arc verv common, 
that they arc bilateral usuallv that thev are due to 
local infection, that they can be recognized rcgularlv 
bv the wax bulb hang and that the ureter behind 
the stricture dots not have to be dilated ' 

New \oTk I inviN Bi iR, M I) 


MIDICM STU1)\ IN BFRIIN 
The \mcrican Medical \s ociation of Berlin fur 
nishe» to \merican medical students practitJoncr>, 
and scientists anv needeil information concerning 
medical science courstv, hospital and laboratory 
work m llcrbn 

1 he oflicers of the association arc m contact with 
all activities of the ho-.pitaU clinics and the Univer 
sity of Berlin Medical School and thev invite cor 
tcspondencc concerning the opportunities (or medi 
cal study, cost of living etc 

IMERICVN MfdiCVL ASsOCIVTIOS ot Hlritn 
e/oKaiscfto I nidnch llaus 
1 uiscnptatz ■* 4, 

Dcrlm \\\o 
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CELLBR\riON OF LISTER CENTEN\RY 
PRESINTATIOV OF REPLICAS OF THC LISTER EMiriilllON* 
Rv nrNR\ s wrcLCOMr r<m londoj rvpia«.D 

Honor ry F Dow KoyoIS c ty (Med lae 


I N HISTORIC calendar records the jeat 1917 
niii be memorable as the Centenary Annt 
versarj of the birih of the immortal Lister 
Lord Lister s indefatigable research viork and 
epoch making discovenos in the field ol surgical 
science have brought immeasurable benefits to 
mankind 

From the beginning of time u has been the 
foremost aim of Cooil Samaritans to relieve pain 
and to posipom. death To^ic bacteria life s most 
deadly cnemv inhnUcW minute invisible and ir 
resistible held sv\ iv through the ages and ever 
defied the master minds of the healing art In 
spite of great advances in surgical science deadly 
germs until recent times eluded detection and 
control 

I asteur sbacterialdiscovenesgreatlj influenced 
Lister m his memorable work which lead to his 
historic achiev ements in an tiscpJic surgerj Lister 
full> acknowledged his indebtedne s to Pasteur 
In London England April last a great Interna 
tional Ccntenar> Lister Celebration vvas held 
Delegates from all parts of the world attended As 
the chief repositorj of Lister historical material 
the Historical Medical flfuseum was made the 
Official Exhibition of this Celebration 
During his life and since his death this Muse 
um has acquired manv personal relics and an 
extensive collection of items usedb> Lord Lister 
and associated with his research work 
Several jears ago the scientific world was 
shocked bv an announcement that the Roval 
Glasgow Infirmatv where Lister had conducted his 
researches and made his historic discoveries was 
for economic reasons tobetorndown Regardless 
of world wide protests from leading scientists the 
local committee in control persisted in then pur 
pose House breakers were called in and demok 
tion of the building begun Then, through the aid 
of friends and associates of Lister w e succeeded m 
securing an important section of the originiU Lister 
IFard m theRoya} GLsgon Jnfirmarj’ tt^tber 
with Its original fitting® furnishing and equip 

iPr u Ut on made at ibe Cl o c t Cong 1 1 ( Uk d 


ment These w ere transferred to London and now 
form the center of the Lister Collection in the 
Hibioncal Medical Mus um, 

Earl^ this j ear several distinguished officials of 
the American College of Surgeons notified me of 
the intention to hold a Lister Centenary celebra 
tion m America, and requested me to aid them in 
their project 

It gave us great pleasure to respond with an 
offer ol the collection of replicas now on view tn 
the American College of Surgeon? Lister Cente 
nary exhibition and intended to form a perma 
nent exhibit m the \Iuscura of the College An 
exact model of the original Lister i ard is included 
m this collection 

This collection is listed m the descriptive cat 
alog supplied b> the Historical Medical Museum 
I desire to say that the members of my Museum 
staff earned out the preparation of this collection 
with the utmost zeal and enthusiasm havuig 
special regard to its destination and purpose 

special credit is due to Mr Slalcolm conser 
valor of iheMuscumwho directed and supervised 
the vvork 

ft seems (0 me most natural and appropriate 
that the American College of Surgeons should 
receive the co operation of the Historical Med 
ical Museum of London Both institutions 
were organued and born in the same year S« 
luckman Godlee, nephew of Lord Lister and him 
self a very distinguished surgeon, was then presi 
dent of the Koj al Collct,e of Surgeons London 
He was one of the Godfathers of the American 
College of Surgeons Furthermore Sir Rickman 
gave interested co operation in the organization 
ol the American College Likewise Sir Rickman 
Crodlee in the same year wasoneoftheGodfathert 
of the Historical Sledical Museum, London and 
gave Interested cooperation in its organization 

In the last section of the descriptne catalogue, 
IS a bnef excerpt from the speech of Sir Rickman 
when he assisted at the inauguration ceremony 
of the Museum 
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Section ot the oriRinall i ter Ward from the Cla.gowRo>af lnfiTraar> Welcome 
Historical MMial Ntuscum 


Another link m the affiUation between the 
American College of Surgeons and the Historical 
Medical Museum is the Great Golden Mace m 
scribed “From the Consulting Surgeons of the 
British Armies to the American College of Sur- 
geons m Memory of Mutual Work and Good Tel 
lowship in the Great War, 1914 1918 ” 

Mr President, the original Great Golden Mace, 
rich in profoundlj significant cmblemism, rests on 
the pedestal before > ou ‘ At the time of the pres 
entation of this Mace to the American College of 
Surgeons, leading British Surgeons requested me 
to commission the sculptor of this remarkable ex 
ample of Goldsmith's craft to execute an exact 
replica, to remain in England That replica was 
wrought with fidelity and rests m the Hall of 
Statuarj at the Historical Medical Museum, 
London 

While the American College of Surgeons hold 
the original Mace, as a sacred reminder, the 
Historical Medical Museum holds the sephea as a 
reminder, equall> sacred 
Of the Lister Collection, the American College 
of Surgeons now holds the replicas and the His 
toncal Medical Museum holds the originals Both 
collections will, I trust, serve as reminders of 
mutual good will, endeavor and co operation m 
the promotion and advancement of the sciences 
of medicine and surgery 

■Cor complete descnptiOQ of the Great Mace see Surg Cynec & 
Obit tpic kxxi 643 6}0 


I would like to mention one of m> manv per 
sonal obligations to America and American «ur 
geons One of mj most \ alued preceptors, and the 
one who, m m> >outh, inspired and guided rrtin 
m> studies, and insisted on m\ quihfnng mv^lf 
for a career m the field of science was ihit great 
pioneer surgeon in the West, Dr William W orsVi 
Ma}o, the father of those two gified surgeons 
Wilham and Charles Ma>o, who have carnet! 
worldwide renown b> their scienlific achieve 
mcnls 


Mr PresKicnUlWjoutoacccptthiiofrcnr’ 
for the Araencan College of Surgeons from ih; 
Historical Medical Museum of London 


T he president of the College, Dr firm, 
David Steiinrt, nccepted the mri.ca 
Lister Exhjbit m behalf of (he officers 

rellonsof the Amencnn College of , 

the following resolution of iLnks^TO 
iced by the Board of Regents 

Wn^cis Wellcome IIi toncal MeUini ai 
througli the Imdaess and generositj „ .'.'“■‘■•v 

Wellcome its Pounder and Director h,, » ‘ 8 

American Collece ot Surgeons a renlica ofJf*'!'''* 
kction in the W ellcome Museum S U ter Cr 

Will hi: IS Mr Wellcome l,a!^o“„;'‘™ MO 
the College lor dlstiibntion copfes 1 

catalogue of the Lister Exhibit and * Oesm^i . 


airgeons held m conlunction svith ii- ri 
Delroil, October 3 to 7 1917, ’ “'•”^»1 Coe 
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liiE^hFORr BE jr RF^oMED that l}i< 9pprcaatioii an) 
than) ofiKoft cfs Kcytils an) I the \incncan 
( if buri^c mi 1)C Iran mitletl to the W cllcome Ills 

toriLai Mcdirai Mu cum ami to its (ounJer am) jinctor 
Mr Henri S Meil jm for this timclj Rift «hi h >s to 
jiasi 4 I lace in the mu-tun of the Loi!cf,e where it will 
en L a a ion tant ccmin'lct to the rdiovK an J all \» itors. 
cfihe ut iandin„ aihu \ement ofluUt thcroumlerol 
h iirtifr burger) ami the great eteljl which thij owe 
t) him fir hi ejKicfi mal-in hiniris an) 


Bfit ruRWTRRr on to that the thanV.1 ami apf rccia 
tion ot the otliccn Ret,inls and IiJhnsfJlhi fiSje^-elje 
trammiMeiJ to the tail of the Wellcome IIi torical Mciiital 
Mo-«im for tlicir etalous ami enthu la ti «ork in pr 
pannt the 1 1 ter cotiectu n and the d irnpiu e calalogut 
aitl 

Be it ri rtwer sr olved that the l>i e tor Teneral of 
the \mcri an Col’ef.e of “suyeo s le ashed to Iran mit a 
copy of this i soluii m t » ^fr W ellcomi an I to the W ell 
come Iti tofveat Midvcal Museum 


PRFM ST\TIO\ or THr USTLR Mf MORIAL TABITl’ 
r\ HOP \< r r WrTHl RH r MI> MoNTtSJV CutreSMi 


T he \\ LStern Surgical Assoc lalion was organ 
i/C'l tn iS')! - ihirlv si\ \caTs ago — ami a 
few of the older memhers of that orgamza 
lion who are sttl! living m ihf en)0)ment of its 
fellowship ind happy associations bad bten 
engaged in the practice of surgerv (or some years 
prcMous to that time They were famihar with 
ih( condtiiotis under which surgery had been done 
liefoTC I ord Lister s teachings had l>cen accepted 
anti gcneralK adopted ami in consequence they 
are today m a po ilion to compare the then witn 
the now and to appreciate what Listers funda 
men! i! tiiseoveries haie meant to surgeons to 
surgers aiul to mankind 
N 0 eontjiilation of historic il data no iraibtions 
of the horrors of the surgery of the past can con 
vet a true and impressue picture that will give 
succeeding generations an adequate imdcrsiand 
mg of the real significance and importance of tht 
transition from the old surgical art to the ncv. 
surgical saence 

I ucas C hampionniirc Ulb us that Jbert are 
only two jienods in surgers that liefore Lister 
and that since Lister 

Most of the surgeons of the twentieth ccn’ury 
accept modern surgerv as taught and practiced 
today as a m liter of fact The\ take it as tht\ 
find It without giving much time or thought to Us 
anlecei’ent history or the ciolutioniry growth 
that has made it what it is today Many are 
therefore without a true realization of what the\ 
owe to Lister and to the deielopmtnl of modern 
cienlilic surgery founded upon the discoieries 
and teachings of I a leur and Lister They like 
the profiigale son of a too ptosiierous father for 
get that all they ha\e and are or ever hqie to 
become they owe, primarily, to him 
The fellows ol the \Vi stern Surgical Associa 
tiOD particularK some of * the old guard who 

P 5 nm m dealt'' Cl tC g cTtli 


remember the d lys of putrid and sloughin'^ 
stumps sqitic silC ligatures and suture and 
streams of laudable pus which can neepr be 
elTuced from memort or totalU «ip d away from 
a retentive oUactorv “case know and appre-'iate 
what Lisieri^m has meant to mankind 
7 he epidemics of p\*mia ensipclas ho pital 
gangrene tetanus senjiv andpuetpemUever that 
once decimated the nospitah of the pre Listenan 
periotl ire no more Clean dry wouncla and 
pnmarv union are the rule rather than the escep 
lion and surgery has bt come the inviting field for 
the many instead of the unpromiain, and dis 
hearlening vtcation of the Rw who dared its 
tlangers and discouraging difTicuItu-a 
It IS a tare privilege to have lived ihrou''h this 
transiuonal period of modern me heal and surgi 
cal deveirpment and some of uswhohaveenyoved 
that privtlegc are glad to have ibc opporUmily to 
give expression to our Rratiiudc to one who has 
made it po sihlc 

As an evidence of the apprecialion of the 
Fellows of the Western Surgical Association and 
as A slight token of the great obhgatvons we all 
owe to l^pl Lister this memorial tablet designed 
and modeletl with exceptional artistry by Mrs 
Juba Ur ickt n \S endt w is brought into being 
In eastin*, about for a phcc in which our memo 
ml sliould tin I a htting environment it was 
deci'fed by the executive council of the Western 
Surgical Association that the Murphv Memorial 
Budding of the \merican College of Surgeon 
would l«) the most appropriate phee in \menca 
to give it a proper setting 
It wa tliercforc ofitred to the Ke^ents. of the 
American College of Surgeons and was icccpted 
by them for the College with the undecstanhng 
that rt 15 to be given a place m the Murpfij 
Memorial budding 

iT i-mn t It g t o k I) tr l 0 I l*t 4 9 7 
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Photograph of Lister memorial tahkt (heroic size) presented l)\ the Western 
Surgical \ssociation to the American College of Surgeons at the celebration of 
the Lister centctian Detroit October 4 i 9 Z» 
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As the Chairman of the Lister Meinorial Com 
imttee of the ^\estern Surgical Yssociatioo I 
ha\e therefore the honor to present inbehallof 
our Fellows lo>ou Mr President as the r^re- 
=eatati\e of the \mencan College of Surgeons 
this memorial tablet in commemoration of the 
epoch making disco\enes of Joseph Lister The 
Founder of Scientific Surgerj 

This IS our tribute to a benefactor of manLmd 
It IS fi\en m the cenlenars sear of his birth and 
w e b«tow It upon ^ ou with a re\ erenl regard for 
the man and a deep appreciation of the work he 
did W e entrust > ou with it m the hope and with 
the belief that it will find in \our Leepmg an 
honorable and appropriate setting 

Mr President — Doctor Lewis H McKinme 
president of the W estern Surgical \sJociation will 
UDieil our memorial to Lord Lister 

I \ behalf of the officers and Fellowaof the \mer 
lean College of Surgeons us president Dr 
Geo^e David Stewart acceptei the Luter 
Memorial Tablet and the following resolution of 
thanks was authonred b\ the Board of Regents 


^araZAStbeFenowsofthettesternSureical \stOcul»n 
as a. toi:exx of their great obliraUons to Lord Li.ter havx 
taade possible the esccutjott of a tablet to his laeirtorv de 
i"iied and modeled with eiceptional arti-tft bi Mr^ 
Julia Bracken \\ endt, and 

USESTVS thi \ssoci 3 tion has ^elected the \raen'-an 
CoUeee of Sunreons as the recipient of the Li ter tablet, 
and the Mutph> Memorial building of the College a- the 
fitting environinent and 

M li£R£AS this tablet was one of the ouL tandin" feature^ 
of the Liter Centenarv celebration of the \riencan Col 
lege of Sjrgeon. held in conjun Uon with the CJinicaJ 
Congress of the College in Detroit (Xtober 3 to - ig 
TatsEroEi: be it besClsxd that the thanks and 
appreciation of the ofi'cer Regents and Fellow of the 
College be trammittcd to the Eiectitivif Council of the 
W extern Surreal Vsiocialion and to its Fellow for their 
kindo'Ss and genero«it\ m prepana'* Ihi b<»autiful and 
tuneU gift which will «enT a- a con tant temmdet to the 
Felliws of the College and \t itor- of the out-tanding 
a hievectents of la-ter the I oundet of Scientitn. ‘'ur 
ger\ and the creat debt whi h thf\ owe to him for hi 
epoch making discovenes and 

Be tt rcaraEB besoeveo that a cops of this resolution 
be Iran. nutted to the Fellows of the Western Sumcal 
ks-ocution ihrouah lU president Dr T- H McKinni 
who uQxgiled the Luter tablet and to Dr Horace Greelex 
Welhenl) who in behalf of the Xsscoatioa presented the 
tablet to the \mpncna Cellece of ^urgeons in Detroit on 
the evening of Tuesda> October 4 <92 
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SOME PERSONAL RECOI I EC X IONS OP LORD LISTER' 

W U KIIV MD n D, PiiiL«>riPin\ 

r-rsfilus Troff or of Surjrcr> Jefl »Jon M* IwilCoJIfRe Doclor Honjtwtausa Lni\etsil> of fari^ F S C (Bon) 


P ERSONAL recollections of such a great 
benefactor of the %\holc human nec, ^\ho 
with Pasteur ind Koch revolutionised 
modern surgerj after twentj four centuries of 
groping progress, are always worth tccaWing I 
make, therefore, no excuse for these few and 
slight contacts with this great vet modest sur 
gical hero 

M> fust personal contact with lister was at 
the International Congress of Medicine m Phila 
delphia, in September, 1876 It was not one of 
the regular triennial congresses, but met at the 
call of the medical profession of the United 
States in connection with our cdebralton of the 
Centennial of our National Independence Lu 
rope participated with us to some extent Cspc 
ciall> should we remember with gratitude the 
wholehearted collaboration of Great Britain m 
the wonderful exhibition and the Mc<licil Con 
gross How generous it was for the llntish, who 
had been defeated m the Rcvolulionarv War, to 
help us, the victots, so UberaUj u\ cclcbraUng out 
victory and their own defeat The Rntisli 
delegation was b) far the largest and the most 
distinguished I need only name Lister, who was 
then president of the Ro>al Socictj, laudcr 
Brunton, Wilham Adams, the jounger Simpson 
Brudenell Carter, Arg>ll Robertson and Hingslon 
of Montreal as examples 
Our surgical nestor, Samuel D Gross, was 
elected president of the Congress and Dr I 
Mims Ha>s and mjself were two of the general 
secretaries Of course, Mr Lister (as he then 
was), the successor of S>me in the chair of surgerv 
in Edinburgh, was elected president of the sur 
gical section The chief event of the whole Con 
gress was Lister’s address and the following dc 
bate on antiseptic surgery 
His first paper on antiseptic surgerv had been 
pubhshed when he was professor of surgery m 
Glasgow' m 1867 — nine years before our Con 
gress But on account of the cold reception of his 
new method by the British surgeons and iht 
British medical journals, it had not attracted 
much attention in the United States 
No better illustration of the skeptical attitude 
of the English speaking profession could be cited 
than Erichsen’s Surgery which was, from 1853, 
the classic surgical text book in English speak 
mg countries for thirty years Several editions 


were reprinted in America and the work w as trans 
Hted into sev oral foreign languages 

listers emphasis was always upon the septic 
germs m the altnospli re as the chief danger to be 
guarded against li\ means of a spray of a solution 
ofcarlwhcacid Not only onespray apparatuswas 
recommended Imt two or even three, if so many 
were necessary to cover the whole field of opera 
lion At first hand sprays were used, later steam 
spravmg apparatus, as vou have seen m the re 
markable exhibit of the “Welcome Historical 
Mcthcal Museum ” 

“One single septic germ m a wound ’’ said 
1 nehsen ‘would light up all the mischief ’ He 
overlooked the beneficent work of dear old 
Mother Nature 

Though he praised the antiseptic system calling 
It “as novel as it is scientific” yet m the two 
later editions of 1873 ami 1878 he expressly de- 
clares “theoretically it is perfect, m practice its 
success IS not constant ” 

In the edition of 1873 he even prints an lUus 
tration of the best method of mtroducirvg a seton 
into an abscess’ 1 venture to say that not one of 
us has used a scion during the past 40 years 

I confess with shame now that 1 knew only the 
fact that Lister had introduced a new method of 
wound trtalmcni bv carbolic acid and that his 
system had been rejected b\ most British and 
American surgeons 

How primitive the conditions of travel as well 
as of surgerv m 1876 were, is shown by the fact 
that Lister crossed m a then famous Cunardcr 
the “ Scy Una” which had all sails set as well as her 
engine, \ et she only made fourteen to fif teen knots 
lor the wind bad split her mainsail and delayed 
her arrival 

In his presidential address on antiseptic surgery 
to the Surgical Section, Lister spoke for 2^ hours 
and another hour was devoted to replying to 
questions 

The debate which followed his address was 
siogularlv one sided 

The “Spirit of St Louis,” however, then first 
burst forth, for that excellent St Louis surgeon, 
JohnT Hodgen, in opening the debate on anti 
septic surgery advocated Lister’s method But 
he spoke chiefly of “germs,” “catalytic germs,” 
and “germinal matter,” and contended that m 
(issues far removed from any possible contact 


‘Fea^before the Clinical CongressoIiheAinerjcanColltgeofSuigeons la Detroit October 4 i 
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with germs putrefaction occurred He advorated 
all means to exdude the germs 1 rank Hamilton 
of New \ ork and kinloch of Charh ston spoke in 
moderate commendation of Listensm Others 
totalK rejected the theory of the orioin of putre 
faction from germs and still others doubted the 
effect of the sprav on intestines expo ed to it in 
operations for hernia ovanotoms etc 
The autocratic claim of Lislensm as the only 
method was disputed and chlorine and perfect 
cleanliness and rest were asserted lo be just as 
pood But we men of 1876 knew n ithing beyond 
what I may call oap and water cleanliness and 
not Lislenan cleanliness \\c did not rccogni7e 
till later that death lurked under our linger nails 
in our silk ligaturr s on our dressings oa the skm 
of the patient etc L\en in 1882 anil i8St in the 
\mencan Surgical VsscKialion speakers mam 
Tested their disbelief in the bacterial origin of m 
isLtion Under the mfluence e petially of I icing 
owgen had been deemed to be the cause of pot re 
taction It required time experimentation and 
the experience of repeated di asters following' our 
old methods contrasted wuh the wonderful anti 
septic successes to eon\ince the surgical world of 
the \aluf of Lister sprinciples 
I took no part in tnc debate for I knew far too 
little of antisepsis to ivarrant c\en a word Hut 
the result was m\ firm conviction that lister 
was right 1 became in practice his lirsl disciple 
in Philadelphia 

On October I 18/6 when I went on duty at St 
Mary s Hospital I found no means for pncti ing 
the antiseptic method I collected the yjHcial 
dressings an atomiser to lill the air with a car 
bolic atmosphere and the protective ami other 
materials needed in the complicated ritual of that 
day Later a wider knowlcilge abolished the 
spray especially when some of the •surgeons and 
j alients from prolonged mlialation of carbolic 
acid suffered from haematuria From constantly 
washing them in carbolic solutions our hands soon 
looked ragged from the peeling epidermis like 
the old white birch bark of the forest 
Our progress was truly />er nsfirra od Oilra until 
today you know well how simple and how soul 
satisfying is our surgical technique 

I was Washington '\tlee s second assist int for 
some years and that foremost ovanolomist saved 
only one out of three of hispatientsandlheardmy 
professor of obstetrics at the Jefferson declare that 
ovanotomists should be indicted for murder 
Repeatedly I have heard the elder Gross say 
to the orderly Hughey tomorrow I am going to 
lecture on suppuration — go to the hospital — 
a small affair ot not over a dozen beds — tomor 


rowr morning and get me a half tumbler of pus 
I us was always on tap W'hat a contrast to 
toilay when you have to hunt for it and usually 
without success 

Secondary hxmorrhage was very common In 
the Civil War out of ^5 cases i 4^5 6t per 
lent died as a result and many additional cases 
doubtless escaped being recorded Ten day's 
liter the Battle of Getty sburg when I was on duty 
IS olTicer of the day in the hospital I was 
called to fne casts of secondary hvmorrhage in 
that single night Never in all the thirty one 
years of my later active surgical life did I see so 
many secondary himorrha'^es as on that one 
night That tells the story' In the same war 
there were reportc 1 818 cases of pyamia of 

whom 747 97 4 per cent died Does it not 
make your blood run cold to imagine such fearful 
results of pre I isterian days’ 

Inmary healing was an occasion of boastful 
ness while today the lack of primary healing is a 
reproach to anv surgeon 

Such heart breaking tragedies often made the 
surgeon wish he were a hod carrier or even in 
his grave 

I hank God surh trairedies are now but specters 
of a horrid and vanished past 

How felicitous was Harvey Cushing in his 
notable arldress at the Lister Celebration m Edin 
burgh when he deseribert Lincoln and Lister as 
the two greatest Fmancipatura' The one 
freed millions from legal life lon^ slavery the 
other emancipated all mankind from Infection 
its most <(eadly surgical enemy 

How alow our progress was may be estimated 
from the following facts I rom 1850 when Day 
ame merely noticed in the blood the little rods of 
anthrax as an observed but curious fact to 18S 
when K.och hn>l discovered the bacillus of tuber 
culosis had sufficient bacteria been discovered 
lo allow of sorting them out and their orderly clas 
siticatioii and therefore warranted the addition to 
the Lnglish language in i8S4of the word Bacteri 
olo^y 

Rook at our modern statistics as to ovariotomy 
eompoumi fracture below the knep which Syme 
and most conservative surgeons formerly treated 
by amputation as the less dangerous alternative 
and recall our many other daring operations of 
today 

On the head chest and abdomen luh ni 
tauten was writ in large letters unless these 
cavities had already been opened by accident or 
disea e 

Per contra some years ago I declared that the 
abdomen might now becal'edthe plavgroundof 
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the surgeon” so free \\ere ^^e m our liccn'ictoopcn 
it, md operate successful!) on an) of its man) 
important organs 

Ihe same might also be said of the head and 
theheart Weeannou irrigatelhclateraUcntncles 
of the brain from side to side, an I Cutler has 
late!) shown us how to operate on the \aKcs m 
side of the heart itself All of this progress barbs 
back to Lister’s remarkable work, and to Pasteur, 
his fertile and wonderful predecessor 

Me also believed, as taught b) I lourcns, that 
the brain acted as a unit, like the liver or the 
kKlne)S, until Fritsch, Hitzig, Ferncr Hor&lcv, 
and others showed us that in the brain v mous 
regions were strictl) localised, with manj special 
centers for motion, vision, audition, etc The 
earliest "localization of function’ in the brain 
was Broca’s center for speech located li\ clinical 
and postmortem evidence, m the third left frontal 
convolution of the brain I his is the onl> ‘ center” 
which has not been discovered b) experimentation 
upon animals, and verified b) man) operations 
on man So accurate is this localization that in 
one case the removal of a cube of grev matter one 
quarter of an inch in size paral)7ed all the nine 
muscles moving the thumb, and not another 
muscle 

We can open knee joints, do wliat wc wish, and 
close them again without an) assured following 
infection requiring a frcqucntl) fatal amputation 

Amputations of the breast now heal within a 
short time instead of necks and months Wc 
laugh at the worr) and the sleepless nights of 
Sir Astlc) Cooper, as related in his Life li) his 
nephew ilransu) Coojier, before be removed a 
simple wen from the head of the King, lest 
er)Sipelas and death should follow Yet that was 
an ever prevalent danger, cspcciall) about the 
head, before Lister’s da) 

All aseptic wounds are healed quickl) and with 
out vyhat had been formcrl), an<l appropnald), 
called "surgical fever,” for, m the earlier da>s, 
all operations were followed b) fever as an ex 
pected and a constant result, and not seldom also 
b) death 

Dr J Ewing Meats followed me m St Marj’s 
Hospital, Januar) i, 1877, and he and ever) one 
else on the staff continued the antiseptic treat 
ment initiated m St Mar) s Hospital on October 

I, 1876 

M) second personal contact with Lister was m 
1907 I knew that his Both birthday would occur 
on April s I reached Berlin on April i and 
stayed m the Hotel Continental Ibe annual 
meetings of the German Surgical Society are al- 
vvay s held in the Spring and as I had just resigned 


at the JefTcrson m Januarv, on my 70th birth 
dav, It was my first opportunity to attend the 
Congress of which I had been elected an Honorary 
Fellow while in India in rgoz 

I wrote to Lister from the hotel a letter of con 
gratulation, adding that I well knew that 1 was 
but voicing the unanimous American appreciation 
of his wonderful contributions, not onlv to sur 
gerv, but to the welfare of the whole human race 
in ncarlv every department of medicine, and also 
to animals 

On his birthdav I received a brief holograph 
Idler of thanks for my letter 

About a month later, fearing that I was a 
lemi>orarv traveler at that hotel and might easily 
have passed on and never have received his rejdv, 
1 received a second four page holograph letter 
sent to my Philadelphia address thanking me for 
mv kind congratulations Godlee s / ife records 
that on lus birlhd ly he was ‘ overwhelmed with 
letters and telegrams from all over the world,’ 
vcl this courteous gentleman, as lit ever was, took 
time to send tins second and longer holograph 
letter lest his first one should have failed to 
reach me Wlnl a pal tern for our w hole profession 

\f) third contact was again through a famous 
letter 

In 1900 m Washington wc had a "I leld Da) ” 
over vivisection Senator Gallmgcr of Vcw 
Hampshire, had an M D degree and had practiced 
for a lime, but then aliandoncd medicine for 
politics He had introduced a bill prohibiting ex 
pcrimcnls on animals m the District of Columbia 
andalltbc national tcrnlor) in the Philippines, 
Porlo Rico, etc, which if passed, would be a 
long and powerful lever for a similar prohibition 
with all stale legislatures I ach side marshaled 
Its forces for a pitched battle Our leader was 
Dr William H M’cleh of Johns Hopkins Bishop 
Wm Lawrence of Massachusetts came from Bos 
ton and helj^ed mightil) On Ajiril 4, 1S98 I isler 
in response to m) request had sent me a ^14 page 
foolscap holograph letter selling forth his evpen 
ence and opinions as to exjienments on animals 
At my request Dr William II W’elch put this 
letter in evidence before the Committeeanditwas 
published infulhn theirreport Ithadgreatweight 
with them 

The original letter I have given to the College 
of Physicians It has been placed in the vault 
A photostat copy between double glass plates 
swings in a frame m our I ibrary, with a note tell 
ing Its historv 

J he bill was killed A y ear or Iw o ago a similar 
one was easily killed chiefly by the influence of 
the local profession m Washington 
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An appreciation of Lister's maueBous nork 
has been a part and I nia> trulj sav the most 
influential part of the forces of scientific surgery 
Avhich brought about its \ictor> — now practically 
conterminous with the surgical world — thegrcat 
est re\olution in surgery since the daysofHippoc 
rales 4 centuries ago Many others etpeciallj 
in England Germany and France {not forgetting 
the able part played especially by Rocher in 
Berne) soon followed After 1876 the battle was 
soon won with the vast majority of English 
speaking surgeon Today only a few ohler and 
ill informed surgeons are still unconvinced 

Instead also of chemical antisepsis we learned 
that prolonged exposure to heat and wide dism 
feciion of the skin of the patient by iodine and 
surrounding the field of operation by disinfected 
sheets and towels crtaied an asepiu area m which 
It was safe for disinfected hands and instruments 
to be freely used in the sav mg of human life and 
the abatement of human suffering 
\\'hen the Great Mar began we continued this 
aseptic treatment but it was «oon found that the 


forces of infection were so extensive and so vir 
ulent that our mild asepsis could not cope with 

them 

Hence the Carrel Dakm and other methods of 
contmous disinfection replaced our old methods 
with most Satisfactory results 

But all these methods are lineil descendants of 
Joseph Lister 

Let me urge upon cv cry y oung and aspiring sur 
geon to ‘ read mark learn and especially to 
digest inwardly the Collected Papers of Ltskr 
if he wishes to know that great man and what he 
accomplished 

In looa the Royal hociety gave a banquet in 
honor of the 50th Anniversary of Lister s doc 
torate That orcasion was made memorable es 
pecially by the perorationofthe ‘\mencan -kmbas 
sador Mr Bayard s address in one of his happiest 
after dinner speeches Turning toward Lister v ho 
in 1S83 had been elevated to the peerage he said 
• My Lord it is nota Profession, itisnotaNation 
It IS Humanity which with uncovered head 
salutes you 


THE FOURTH EPOCH OF MEDICINE' 

Jl\ WILLIAM ; MAyo MD FVCS Rocuestes Minnssotv 


M en in every age in times of spiritual or 
material stress have nsen to saving ui 
tellettual heights far above the level 
of their environment Such a man was Abelard 
the dialectic philosopher of the twelfth century 
who perhaps has been best known through the 
great human tragedy of Abelard and Heloiac 
The dark ages wmeh were precipitated by the 
downf'vU of the Uestern Roman Empire began 
to lighten in the twelfth century as manifested 
by an emotional awakening for which the crusades 
were largely responsible The crusaders on their 
return from the East brought with them the 
knowledge of the ancient philosophers which 
fortunately although submerged had not been 
completely lost Abelard Lombard and other 
men of the tune were leaders of this resurrection 
of thoi^ht and staunchly proclaimed the dictum 
that understanding 15 essential to belief in con 
tradistmction to the controlling ecclesiastic con 
cept that belief is essential to undeistanding 
Their teachings were those of Aristotle, modified 
to apply to Latin conditions 
From the intellectual controversies of the times 
sprang the University of Pans under IViIham of 

tistfiddrej sdbe/ e Ui CliaclCoi^* ftb 


Champeaux founded m the first decade of the 
twelfth century to be followed by Oxford 
University in i-to and Cambridge Umvcrsitv la 
iryi the first evidences of systematic education 
m medieval times 

'Tire FIRST EPOCH OP MEPICI 

Aristotle was physician to Alexander the 
Great U hen Alexander died at the early of 
yy years after conquering almost the known 
world his empire was divided and Egvqit and the 
Near East were gov emed by the general Ptolemy 
who established in the capital city named for 
Alexander on the delta of iheN de, a great museum 
and library, a treasure house of ancient culture 
Trora Alexandria the Ptolemies ruled Egypt for 
tbiee hundred years Cleopatra immortalized by 
Shakespeare was the last of that ill fated hue 
The greatest contribution in the first epoch of 
mediae was made by the students of Aristotle 
in Alexandria who developed scientific methods 
of investigation 

Hippocrates a near contemporary^ was tht 
first to apply Aristotle s methods of reasoning 
to the treatment of disease, and he it was who 

Ancr c nCSoU ISa £ ns 0 lci!>e 4 9 7 D m t. 
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inaugurated the struggle against medical su])cr 
stilion which continues to this da> I he aphorisms 
of Hippocrates arc known to c\cr) medical 
student, the Hippocratic oath is a comlition of 
fellowship m the American College of Surgeons 
Is It an> wonder that rational methods of m 
\estigation as laid downbj the Atistotclnn scliool 
in the Ptolemaic era should ha\e controlled 
scientific thought in medicine for two thousand 
j cars’ 

That great breach m the church which occurred 
m the fourteenth centurj was perhaps most 
marked in England The mcdicN al period brought 
a spiritual and emotional change to the people, 
led bj a militant church, eMdcnces of which 
remain m the ruins of magnificent old al)hc\a and 
castles The diMsion brought about b\ the leaders 
of the Reformation led to the great schism which 
enabled Henrj VlII, of unsa\or) mcniorj, to 
establish the Church of England with himself 
as head To Hcnr\ VIII belongs at hast the 
credit of establishing at Orford Uni\crsit> m 1546 
the first medical school m England 

THE SECOND rPOCH OF MFDICISr 
The reign of Elizabeth, daughter of Hcnr\ 
VIII, may be called the most illustrious of all 
periods of the world s hislorj The great mental 
and moral disturbances of the times led to a spirit 
of m\ cstigation which freed the intellect from 
dogma In the realm of discovery and conquest a 
brilliant figure was the buccaneer, Sir Irancis 
Drake, who was the second to circumnavigate 
the known world, and whose nautical skill defeat 
ed the Spanish Armada Literature m this period 
was enriched by Shakespeare s gift of bis great 
dramas, which have never been equaled 

Science, which had depended for twenty 
centuries on the primitive methods of the de 
ductive logic of Aristotle, received a new impetus 
through the development of the inductive logic 
of Francis Bacon, and scientific imagination 
developed, resulting in the budding of images to 
be compared with knowai facts This new logic 
added greatly to scientific resources, it enabled 
William Harvey, who had studied anatomy at 
Padua under \esalius, Fabricms, and Casserius, 
to demonstrate the circulation of the blood We 
think of Harvey only as the discoverer of the 
circulation of the blood, but his work reached 
fat beyond the elucidation of isolated facts 
Harvey was an anatomist as well as 1 physiolo- 
gist He recognized that one purpose of the pen 
cardium was to protect the heart from bursting 
during violent physical strain, he recogmaed that 
the peculiar twisting motion of the heart was to 
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enable its cuitics lo cmpt\ IhcmscUcv of the 
blood lhe\ contained, as a wet cloth is freed from 
water b\ wringing All of the scientific under 
takings of Ilarv c> were clnraclerizcd by the same 
logical association of facts that he manifested in 
his observation of the circulatory system He 
was the founder of organized cNperimcntalton and 
research in mccheme, and when necessary used 
Mviscctional methods m controlled expenmenta 
tion to parallel clinical experience 

Svdenham, of precious memorv was the dim 
cian of Harvev s lime, and what Hippocrates was 
to Aristotle, bvdenham was to Harvey Syden 
ham, witli a clear mind and a hatred for sham 
and Injiocnsv in medicine, gave us the finest 
insight of all time into clinical medicine as related 
to current knowledge WTnlc we look on him as 
the proponent of sound theories of the causation 
and classification of fevers, this investigation was 
mcrelv one expression, and that almost inculcntal, 
of Ins clinical acumen, which led to manv ad 
vanccs m medical science 

1 he second epoch of medicine produced another 
man about whom we have heard hltlo, John 
Mayow.onc of the first of thcphvsician chemists 
Tlic observations and experiments of Mayow led 
to the discovery of oxvgcn, and now, after neatly 
three hundred years, we arc just beginning lo 
understand those fundamental problems which 
connect physicochcmistry with the medical 
sciences Ihe impetus given by the work of 
Harvey, Sydenham, and Mayow led to rapid 
advances m knowledge of the sciences m relation 
lo clinical medicine 

During this fertile age came the first crude form 
of the microscope, introduced by the Janssen 
brothers in 1590, the most significant scientific 
contribution of all time, which was destined to 
revolutionize medicine and to change the history 
of mankind This discovery came too hte to 
benefit Harvey greatly, but it gave the hand lens 
lo Hunter and the modern microscope to Pasteur 
and Lister 

THE THIRD EPOCH 01 ilEDICINL 

Two brothers, WiUiam and John Hunter, 
coordinated knowledge m anatomy, phvsiology, 
and pathology so that for the first time these 
basic sciences became a coherent whole They 
put medicine on a sound foundation The 
Hunters’ greatest single contribution was the 
discovery of the lymphatic system, as related 
to the organs and tissues of the body, which m 
many respects was as far reaching as the discov- 
ery of the circulation of the blood, and opened up 
a vast field of research which is still under way 
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William Hunter amlv^ed the normal {auctions 
of life with remarkable understanding and cor 
related them b> the inductne method He made 
manj contributions to science the importance of 
which as newer di«co\eries ha\e pro\ed the acu 
men of his outlook has onl> recentlj been rec 
ognized Conspicuous among these contributions 
was the demonstration of the contagious nature 
of childbed fever 

John Hunter had the divine discontent which 
leads to progress He was the first to slud> 
pathologv as a whole and it was he who related 
general pathologj to clinical medicine Previous 
to Hunters time great truths were discovered 
m pathologv and medicine but they were largely 
isolated and uncorrelated He originated the 
Hunternn Museum of the Royal College of 
Surgeons in London and prepared t6ooo 
specimens with his own hands an illustration 
of a sound conception of medicine one hundred 
tears in advance of his time 

The Hunters in their dissections had owing to 
the Janssens the incomparable advantage of a 
crude form of microscope and the hand magnify 
mg glass which enabled them to follow the 
course of injections of dves into vascular and 
IjTnph channels Belchier of Gu\ s Hospital 
m 1764 had introduced madder d\e for this 
purpose 

Contemporary with the Hunters and the out 
standing figure of the epoch was Edward jenner 
a country ph>sician who discovered chat inocula 
(ion wit^ cowpos prevented the development of 
the dread scourge of the time smallpox John 
Hunter who was interested in animal experimen 
tation waiting Jenner in friendly exasperation 
after attending a meeting at which Jenner had 
propounded his thcorj of vaccination for small 
pox, wathout proof said W h> submit hvpoth 
eses? Try it on a hedgehog and know From this 
modest beginning developed the whole fabnc of 
immunization antitoxin antitetamn antivenom 
and all the other lifesav ing agents of this character 
now m existence 

Inspired by the work of the Hunters and of 
Jenner the spirit of inquir) spread England 
became even more firmlv established as the center 
ofthemedicalsciences Experimentation stimulat 
edvi un and from cxpenroenlalion came splen 
did contributions to clinical medicine From 
Gu>'s Hospital alon** came the researches of 
Bright, Addison Uodgkm andTagge to mention 
only a few 

In the realm of pure science Brow n the Englidi 
botanist first used reflection of light to detect 
ultramicroscopic objects the motion of which 


in the air and m solutions n as known as Brownian 
movements Dalton promulgated the atomic 
thcorj and described the dance of the molecule* 
Graham master of the mint m London elucidated 
Dalton s and Brown s discoveries m the field of 
colloidal chemistry and Darwin propounded the 
theorj of evolution which through its opponents 
as well IS Its proponents has stimulated re 
searches in the animal kingdom the importance 
of which as Keith points out cannot b® over 
estimated 

In the middle penod of medical advancement 
the microscope had been greatlj improved in 
France and because of this France became a rival 
of England in medical science and m the develop 
ment of saentific medicine 

It IS interesting to note that Langenbeck the 
father 0/ German surgery was a student in France 
and carried back to Germany tho e beginnings of 
learning which led tothepre eminence of Germany 
m the medical sciences 

T»t FOVRTl! erocil OT MEDICINE 

In (he light of the foregoing sources of scienlifiu 
stimulation was inaugurated the fourth epoch of 
medicine m which two great names are msepar 
ablj united m work that stamped out the plagues 
of infection and communicable diseases \Iith 
the adyantage 0/ improved microscopes and the 
development of staining and cultural methods 
Pasteur de\ eloped his theorj of the origin of 
diseases m micro organisms and changed the 
whole aspect of medicine Heapphed his knowl 
edge to the salvation of horticulture in the vane 
yards cl France and to animal husbandry in 
the immunization of domestic animals to the 
dread anthrax 

Lister had been making evtraordinary discov 
eneswith regard to the suppuration of wounds and 
its prevention before Pasteurs work gave the 
clue to the cause Lister applying Pasteur s 
discovery to the origin of contagious di ea e 
established the relationship of micro organisms 
to infections and putrefactive processes and 
formulated methods of prevention which were to 
be the greatest gift made by man to surgery 

On account of the distoyenes of Pasteur and 
Lister hospitals for the first time became safe 
Previously suppuration and gangrene had caused 
such a ghastly mortality that patients were 
actuallj rafer if operated on m the wilderness 
than in the hospital 

Lister was one of those rare men w ho w as gifted 
with both originalitj and practicaUtj That 
unusual combination of the investigator and the 
dinical surgeon he sought his discoveries in 
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rehtion lo hum'in need md applied them m 
a scientific manner 

The culminating contribution of the fourth 
epoch of medicine has been the v-vder appUcation 
of the Mork of Pasteur and I istcr The diseases 
that enter the bod) from iiithout, namcl), those 
caused b) microorganisms ha\e largely been 
discovered and classified, and means of dcstruc 
lion of the micro organisms thcmseUcs, or 
immum 7 aiion to them, have been discovered or 
are on the i\a) lo discover) 

Dr Keen, in his inimitable address tonight has 
given us gUmp'^cs of lister the man I speak 
rather of the inspirations that have been derived 
from Lister’s work His undertakings were heroic 
m conception Thej caught the imagination of 
man and centered on medicine the s)mpathctic 
interest of the people of ever) countr) 

The medical profession has been reproached 
for Its slowness m accepting scientific discoveries 
The ph)sician deals with human life and not with 
the replaceable elements of industr) 

Men m medicine in spue of limitations arc 
eagerl) stud) ing advances m science which mean 
so much lo the future of the race The whole 
fabric of the great advances m biological science 


in the last generation was woven with microscop), 
but the limit of microscopic research has been 
ncarl) reached 

The mind of man was built up coincidental!) 
with the c) c and it is this fact and not the mechan 
ICS of the eve, that has made intellectual progress 
possible Man onl) has achieved satisfactorv 
results with the visual brain In the other pri 
mates, the apes monkc)s marmosets, and lemurs. 
It has dulled the olfactor) sense which controls 
the behavior of the lower vertebrates without 
a satisfactor) substitute in the visual sen'^e 

Just as the unaided e)C opened the great field 
of the first and second epochs of medicine, and 
the microscope m the third and fourth epochs 
increased the acuil) of vision so have uUrami 
croscopic methods b) ircmendousl) extending 
vision cither dircctl) or b) means of mensura 
tion, made possible new and wonderful scientific 
advances 

The fourth epoch of medicine faces the fifth 
which lies just ahead In the fifth epoch achieve 
ment concerns the individual and those changes 
m the tissues which \\c speak of as metabolic, 
which he m the ultramicroscopic field of the 
colloids, where life itself resides 


AN APPRECIATION 

Dv Sir JOHN BLAND SUTTON Br , I 

S URGERY should interest ever) living per 
son Ever)One born into this world alive 
IS the subject of an operation — the simplest 
operation known to surgeons — ompbalotom), 
which consists in t)mg and cutting through the 
navel string This simple operation requires a 
thread and something with which to divide the 
cord — scissors, knife, potsherd, a sharp piece of 
flint or, as in the wa> of animals, it ma> be 
bitten through Prehistoric midwives probabl) 
used for a ligature fiber from plants, bast, 
tendons from animals, or the legs of birds, or 
catgut In pre Listenan times this simple opera 
lion had a dreadful morlalit) from sepsis, the 
umbilical vem serving as the channel of infection 
Sepsis due to dirty threads and fingers was 
further encouraged b) the time honored practice 
of appl)ing cow dung poultices to promote the 
s^aration of the stump Today, strict measures 
fdr avoiding sepsis prevail m the birth room and 
there are as many fanciful methods of amputating 
the placenta, as m excising a pile' 

Nothing gave Lister more anxiety m the con- 
quest of surgical sepsis than ligatures 

‘ Prtsented at the Clinical Congress ot the Amei 


or LORD LISTER* 

>D MD.FRCS Ix)voos, CscLAhD 

The most remarkable extension of surger) 
which ensued on the appreciation of Listenan 
principles may be covered by the phrase — the 
surgery of serous cavities the peritoneal cavity , 
the meningeal cavities — cranial and spinal, and 
the serous cavities called joints Lister did 
attack joints successfully under carbolic acid 
precautions He attempted to invade the ab 
dommal cavity, bul failed Lister's surgical 
experience had not equipped him to invade the 
abdomen Serous cavities vmU not tolerate strong 
antiseptic solutions In my early experience I 
abandoned carbolic acid in abdominal opera 
tions Lister’s principles I followed, but not his 
methods Take for example the ancient opera 
tion of ccesarean section In the hands of sur- 
geons up to i860 this operation was more fatal 
than the “rough and ready ” amputations of the 
lower limb, but it has been performed successfully 
by a butcher, by a patient on herself, and by the 
horn of a mad bull In each of these three in- 
stances the child survived as well as the mother 

Today the ctBSatean operation is brilliantly 
successful when associated with aseptic pre- 

an College of Surgeons Detroit October 4 19*7 
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cautions Signal success in operations on Ihe 
abdominal organs is not restricted to the few 
but is the reward of any careful surgeon trained 
in modern methods, possessing anatomical knowl 
edge and surgical aptitude 
The extension of intradural surgery has been 
attended with astounding success as well as an 
extraordmarj increase in an accurate knowledge 
of the pathology of the central nervous system 
Today able men are conquering the surgery of 
the thorax and the \atal organs contained m the 
mediastinum and are supplying that knowledge 
which Murphy in the preface to the first volume 
of his Chnics m 1912 called h tng pathology* 
I have already said that Lister was shy of the 
abdomen but in the extraordinary progress of 
surgerv he was the pioneer We do not slavishly 
follow his ritual but we heartily accept his prin 
ciples Toward the end of his life he became a 
lonely old man and was obsessed with the idea 


that the younger surgeons were trying to deprive 
him of credit for antiseptic surgery and give it to 
aseptic surgery ' 

Few pioneers in surgery have had the great 
privilege which Lister enjoyed of seeing his work 
appreciated throughout the world 

In the last 15 vears of his life I often saw him 
taking exercise on a summer evening m Park 
Crescent where he lived and near where his 
monument stands m Portland Place In my 
wildest fancy I never thought that it would fall 
to my lot to unveil the Lister monument 

March 13 1924 was a cold dark dav a bitter 
northeast wind blew and as I ended a short 
speech saying ‘ Lister s influence will remain as 
long as surgery is practiced as an Art and his 
principles will continue as a blessing on every 
race of mankind I pulled the cord — suddenly a 
glorious flash of sunlight broke through a rift in 
the clouds and shone on the monument ’ 




